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PREFACE  TO  THE  FIEST  EBITION. 


This  book  makes  no  pretence  of  giving  to  tbe  world  a  new  theory 
I   of  the  inteUectnal  operations.     Its  claim  to  attention,  if  it  possess 
I   any,  !■  grounded  on  the  fact  that  it  is  an  attempt  not  to  supersede, 
I   but  to  embody  End  ByBlematiae,  the  boat  ideas  which  have  been 
I   either  piomnlgated  on  its   subject  by  speculative   writers,  or  oon- 
I    fbrraed  to  by  accurate  thinkers  in  their  scientific  inquiries. 
'        To  cement  together  the  detached  fragments  ol  a  subject  never  yet 
treated  as  a  whole ;  to  harmonise  the  true  portions  of  discordant 
theories,  hy  supplying  the   links  of  thought  necessary  to  connect 
them,  and  by  disentangling  them  from  the  errors  with  which  they 
are  always  more  or  less  interwoven  ;  must  necessarily  require  a  con- 
Rideruble  amonnt  of  original  speculation.     To  other  originality  than 
this,  the  present  work  lays  no  claim.     In  the  existing  state  of  the 
cultivation  of  tbe  sciences,  there  would  be  a  very  strong  presumption 
against  any  one  who  should  im.igine  that  he  had  effected  a  revolution 
in  the  theory  of  the  investigation   of  truth,  or  added  any  funda- 
mentally new  process  to  the  practice  of  it.    The  improvement  which 
rcmaiDB  to  be  edited  in   the  metliods  of  philosophising  (and  tha 
anthor  believes  that  they  have  much  need  of  improvement)  can  only 
consist  in  performing  more  systematically  and  accurately  opemtiona 
with  which,  at  least  in  their  elementary  form,  the  human  intellect  in 
8om«  one  or  other  of  its  employments  is  already  familial. 

lo  the  portion  of  the  work  which  treats  of  Ratiocination,  the 
author  has  not  deemed  it  neoessary  to  enter  into  technical  detaila 
which  may  he  obtained  in  so  perfect  a  shape  from  the  existing 
treatises  on  what  is  termed  the  Logic  of  the  Schools.  In  the  con< 
tempt  entartoined  hy  many  modem  philoeophws  for  the  syUo^tio 
art.  It  wi?l  be  seen  that  he  by  no  means  participates ;  though  the 
fiaientific  theory  on  which  its  defence  is  osuatly  rested  appears  to  him 
erroneous :  and  the  view  which  he  has  suggested  of  the  nature  and 
fuuctiODS  of  the  Syllogism  moy,  perhaps,  affoid  the  means  of  otm- 
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ciliatiog  the  principles  of  the  art  with  as  mndi  as  Is  well  g 
in  the  doctrinee  and  objectiooB  of  ito  aasniUnts. 

Tlie  same  abatinence  from  details  could  not  be  observed  in  the 
First  Book,  on  Names  and  Propositions,  because  many  useful  prin- 
ciples and  distinctions  which  were  contained  in  the  old  Logic  have 
been  gradually  omitted  from  the  writings  of  its  later  teachers ;  and 
it  appeared  desimhle  both  to  revive  these,  and  to  reform  and  ntlona- 
lise  the  philosophical  foundation  on  which  they  stood.  The  e&rlier 
chapters  of  this  pieliminary  Book  will  consequently  appear,  to  some 
readers,  needlessly  elementary  and  scholastic.  But  those  who  know 
in  what  darkness  the  nature  oE  our  knowledge,  and  of  the  processes 
by  which  it  is  obtained,  is  often  involved  by  a  confused  apprehen- 
sion of  the  import  of  tlie  different  classes  of  Words  and  Assertions, 
will  not  regard  these  discussions  as  either  frivolous  or  irrelevant  to 
the  topics  considered  in  the  latter  Books. 

On  the  subject  of  Induction,  the  task  to  be  performed  was  that  of 
generalising  the  modes  of  investigating  trutli  and  estimating  evidence, 
by  which  so  many  important  and  recondite  laws  of  nature  have,  in  the 
varions  sciences,  been  aggregated  to  the  Btoek  of  human  knowledge^ 
That  this  is  not  a  task  free  from  difhculty  may  be  presumed  from 
the  fact,  that  even  at  a  very  recent  period,  eminent  writers  (among 
whom  it  is  sulBcient  to  name  Archbishop  VThately,  and  the  author 
of  a  celebrated  article  on  Bacon  in  the  Ed\7ibiirgh  Rivitin)  have  not 
scrupled  to  pronounce  it  impossible,*  The  autiior  haa  endeavoured 
to  combat  their  theoiy  iu  the  manner  in  wliich  Diogenes  confuted  the 
sceptical  reasonings  gainst  the  possibility  of  motion ;  remembering 
that  Diogenes'  argument  would  have  been  equally  conclusive,  though 
his  individual  perambulations  might  not  have  extended  beyond  the 
circuit  of  his  own  tub. 

Whatever  may  be  the  value  of  what  the  author  has  succeeded  in 
effecting  on  this  branch  of  his  subject,  it  is  a  duty  to  acknowledge  that 
for  much  of  it  he  has  been  indebted  to  several  important  treatiaea, 
partly  historical  and  partly  philosophical,  on  the  generalities  and  pro- 
cesses of  physical  science,  which  have  been  published  within  the  last 
few  years.  To  these  treatises,  and  to  their  authors,  he  has  endeavoured 
to  do  justice  in  the  body  of  the  work.     But  as  with  one  of  these 
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-writers,  Dr.  Whewell,  be  luts  occasion  frequently  to  express  difTerences 
I  of  opinion,  it  is  more  particularly  incumbent  on  him  in  this  pl&ce 
I  to  declare,  tliat  without  the  aid  derived  from  the  facts  and  ideas 
I  eoutoined  in  that  gentleman's  History  of  ilie  Inductive  SeimiCM,  tlie 
I  correspoudiDg  portion  of  this  work  would  probably  not  have  been 

The  concluding  Book  is  an  attempt  to  contribute  towards  tha>solu- 
I  tion  of  a  questjon,  which  the  decay  of  old  opinions,  and  the  sgit'i^n 
that  difiturlia  European  society  to  its  iumost  depths,  render  aa  impor- 
I   tant  in  tiie  present  day  to  the  practical  interest  of  hunmn  life,  as  it 
uiust  at  all  times  be  to  the  conipletfiness  of  our  speculative  know- 
ledge :  viz.  Whether  moral  and  social  phenomena  are  really  exceptions 
:0  the  general  certainty  and  uniformity  of  the' course  of  nature  ;  and 
liow  far  tlie  methods,  by  which  so  many  of  the  laws  of  the  physical 
world  have  beeu  numbered  among  truths  irrevocably  acquired  and 
iveisally  assented  to,  can  be  made  instrumental  to  the  furiiiatiua 
a  similar  body  of  received  doctrine  in  moral  and  poiittcal  science. 


PREFACE  TO  THE  THIRD  AND  FOURTH 
EDITIONS. 


Several  criticisms,  of  a  more  or  less  controversial  character,  on  tliis 
work,  have  appeared  since  the  publication  of  the  second  edition ;  and 
Dr.  Whewell  has  lately  published  a  reply  to  those  [larts  of  it  in  which 
Bonie  of  his  opinions  were  controverted.* 

1  Lave  carefully  reconsidered  alt  the  points  oa  which  my  conclu- 
sions have  been  assailed  ;  but  1  have  not  to  announce  a  change  of 
tfinniouon  any  matter  of  importance.  Snch  minor  oversights  as  have 
been  detected,  either  by  myself  or  by  my  critics,  I  have,  in  general 
Blleutly,  corrected  ;  but  it  is  not  to  be  inferred  tliat  I  Dgree  with  the 
objections  which  have  been  made  to  a  pass^e  in  every  instance  in 
which  I  have  altered  or  cancelled  it  I  have  often  done  so,  merely 
that  it  might  not  remain  a  stumbling-block,  when  the  amount  of  dis- 
cussion necessary  to  place  the  matter  in  its  true  light  would  have 
exceeded  what  was  suitable  to  the  occasion. 

To  several  of  the  arguments  which  have  been  urged  against  me,  I 
have  tliougbt  it  useful  to  reply  with  some  degree  of  minuteuesa ;  not 

.  •  Kow  fonulng  a  diapter  in  hi*  valume  on  Ik<  Fhilatphy  ofBiuoTtm. 
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fnun  Kity  tnste  for  controversy,  but  because  tlia  opportanily  «ns 
fnvoimble  for  placing  my  own  eonelnsions,  and  the  groands  of  tlieni, 
more  elearly  and  completely  before  the  reader.  Truth  on  these  eiib- 
jeete  b  militant,  and  can  only  eatabliBh  itself  by  meana  of  conflict. 
Hie  moat  opposite  opinions  can  make  a  plausible  show  of  evidence 
while  each  has  the  statement  of  its  own  case ;  and  it  is  only  possible 
to  Bseerlaln  which  of  them  is  in  the  right  after  hearing  aitd  comparing 
what  each  can  say  agiunst  the  other,  and  what  the  other  can  urge  in 
its  defence. 

Even  the  eriticisme  from  which  I  moat  dissent  have  been  of  great 
service  to  me,  by  showing  in  %hat  places  tiie  exposition  most  needed 
to  be  improved  or  the  argument  strengthened.  And  I  shoald  Iiave 
been  well  pleased  if  the  book  bad  undergone  a  much  greater  amount 
of  attack,  as  in  that  case  I  should  probably  have  been  enabled  lo 
improve  it  still  more  than  I  believe  I  have  now  done. 


PREFACE  TO  THE  EIGHTH  EDITION. 


In  the  subsequent  editions,  the  attempt  to  improve  the  work  by 
additions  and  corrections,  suggested  by  criticism  or  by  thouglit,  has 
been  continued.  The  additions  and  corrections  in  the  present  (eighth) 
edition,  which  aro  not  very  considerable,  are  chiefly  such  aa  have 
been  suggested  by  Professor  Bain's  Logic,  a  book  of  great  merit  And 
value.  Mr.  Bain's  view  of  the  sdence  is  essentially  the  same  with 
that  taken  in  the  present  treatise,  the  differences  of  opinion  being  few 
and  nnimportant  compared  with  the  agreements ;  and  he  hns  not 
only  enriched  the  exposition  by  many  applications  and  UlListratlvB 
details,  but  haS  appended  to  it  a  mlnnte  and  very  valuable  dlscnssiou 
of  tlte  logical  principles  specially  applicable  to  each  o(  the  sciences ;  a 
task  for  which  the  encyclopedical  character  of  his  knowle<lge  peculiarly 
qualified  him,  I  have  in  several  instances  made  nse  of  his  expmition 
to  improve  my  own,  by  adopting,  and  occasionally  by  contniverting, 
natter  conttdned  in  his  treatise. 

The  longest  of  the  additions  belongs  to  the  chapter  on  Causation, 
and  is  a  discussion  of  the  question,  how  far,  if  at  all,  the  ordinary 
mode  of  stating  the  law  of  Cause  and  Eff^tst  requires  modification  to 
adapt  it  to  the  new  doctrine  of  the  Conservation  of  Foree :  a  point 
still  more  fully  and  elaborately  treated  in  Mr.  Bain's  werk. 
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g  I.  These  ia  ns  great  dlreraity 
among  authors  in  the  modes  which 
tbey  have  adopted  of  defining  logic,  as 
in  their  treatment  of  the  detula  of 
it.  This  is  what  might  naturally  be 
ejpected  on  any  subject  on  which 
writers  have  availed  themselves  of 
the  same  longnage  as  a  means  of  de- 
livering different  ideaH.  Ethics  and 
jurisprudence  are  liable  to  the  remark 
n  with  logic.    Almost  every 


taken 


rent  V 


e  of  the  particulars  which  these 
branches  of  knowledge  are  usually 
nndeTBtood  to  include,  each  has  so 
framed  hia  definition  as  to  indicate 
beforehand  his  own  peculiar  tenets, 
and  sometimea  to  beg  the  question  in 

This  diversity  is  not  so  much  an 
evil  to  be  complained  of,  as  an  inevit' 
able  and  in  some  degree  a,  proper 
result  of  the  imperfect  state  of  those 
Bciences.  It  is  not  to  bo  enpected 
that  there  should'be  agreement  about 
the  definition  of  anything,  until  there 
is  agreement  about  the  thing  itself. 
To  define,  ie  to  select  from  among  all 
the  properties  of  a  thing,  those  whiob 
shall  be  understood  to  be  designated 
and  declared  by  it«  name  ;  and  the 
properties  must  be  well  known  to  US 
before  we  con  he  competent  to  deter- 
mine which  of  them  are  fittest  to  be 
chosen  for  this  purpose.  Accordingly, 
in  the  case  of  so  complex  an  aggrega- 
tion of  particulars  aa  are  compre- 
hended in  anrlliuu;    whicli  can  be 


Until  we  know  the  particu 
selven,  we  cannot  fix  upon  the  moat 
correct  and  compact  mode  of  circum- 
scribing them  by  a  general  descrip- 
tion. It  waa  not  until  after  an  ex- 
tensive and  accurate  acqutuntance 
with  the  details  of  chemical  pheno- 
mena, that  it  was  found  possible  to 
frame  a  rational  definition  of  chemis- 
try ;  and  the  definition  of  the  science 
of  life  and  organization  ia  still  a 
matter  of  dispute.  So  long  lis  the 
sciences  are  imperfect,  the  definitions 
must  partake  of  theii  imperfection ; 
and  if  the  former  are  progressive,  the 
latter  ought  to  be  so  too.  As  much, 
therefore,  as  is  to  be  expected  from  a 
definition  placed  at  the  commence- 
ment of  a  subject,  is  that  it  should 
define  the  scope  of  our  inquiries  :  and 
the  definition  which  I  am  about  to 
offer  of  the  science  of  Ic^c,  pretends 
to  nothing  more,  than  hi  be  a  state- 
ment of  the  question  which  I  have 
put  to  myself,  and  which  this  book 
is  an  attempt  to  resolve.  The  reader 
is  at  liberty  to  object  to  it  aa  a  defini- 
tion of  logic  ;  but  it  is  at  all  event* 
a  correct  definition  of  the  subject  of 
these  valmnes. 

§  2.  Li^ic  has  often  been  called 
the  Art  of  Reasoning.  A  writer* 
who  has  done  more  than  any  other 
person  to  restore  this  study  to  the 
rank  from  which  it  had  fallen  in  the 
Mt.imaf.inn  nf  ths  i-iiltivated  closs  in 
9  adopted  the 
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above  definition  vrith  an  amendment ; 
he  has  defined  Logic  to  be  tbe  Science, 
SB  vrall  as  the  Art,  of  reafutnine ; 
meaning  by  the  former  tern,  ttie 
analyeia  of  the  mental  procesa  which 
takes  place  whenever  we  teaeon,  and 
by  the  latter,  the  nilea,  groonded  on 
that  analysis,  for  conducting:  the  pro- 
cess correctly.  There  can  be  no 
doubt  aa  to  the  propriety  of  the  eiiieD- 
dation.  A  right  understanding  of 
the  mental  proceM  itself,  of  the  con- 
ditions it  depends  on,  and  the  steps 
of  which  it  consists,  is  the  only  basis 
on  which  a  system  of  rules,  fitted  for 
the  direction  of  the  process,  can  pos- 
sibly be  founded.  Art  necessarily 
preFupposes  knowledge ;  art,  in  any 
but  its  infant  state,  presupposes  scien- 
tific knowledge :  and  if  every  art 
does  not  bear  the  name  of  a  science, 
it  is  only  because  several  sciences  are 
often  necessai^  to  form  the  ground- 
work of  a  single  art.  So  complicated 
are  the  conditiona  which  govern  our 
practical  agency,  that  to  enable  one 
thing  to  be  done,  it  is  often  requisite 
to  know  the  nature  and  properties  of 
many  things. 

Logic,  then,  comprises  the  science  of 
reasoning,  as  well  as  an  art,  founded  on 
that  science.  But  the  word  Reason- 
ing, again,  like  most  other  scientific 
terms  in  popular  use,  abounds  in 
ambiguities.     In  one  o!  its  accepta- 

'  tions,  it  means  sylli^izing ;  or  the 
mode  of  inference  which  may  be 
called  (with  sufficient  accuracy  for 
the  present  purpose)  concluding  from 
generals  to  particulars.  In  another 
of  its  senses,  to  ruason  is  simply  to 
infer  any  assertion,  from  assertions 
already  admitted :  and  in  this  Sense 

.  induction  is  as  much  entitled  to  be 
called  reasoning  as  the  demonstra- 
tions of  geometiy. 

Writers  on  logic  have  generally 
preferred  the  former  acceptation  of 
the  term  :  the  latter,  and  more  exten- 
sive signification  is  that  in  which  I 
mean  to  use  it.  I  do  this  by  virtue 
of  the  right  I  claim  for  every  author, 
to  give  whatever  provisional  definition 
he  pleases  of  his  own  subject,     But 


sufficient  reasons  will,  I  believe,  nn- 
fold  themselves  as  we  advance,  why 
this  should  be  not  only  the  provisional 
but  the  final  definition.  It  involves, 
at  all  events,  no  arbitrary  change  in 
the  meaning  of  the  word;  for,  with 
the  general  as^  of  the  Engli^ 
language,  the  wider  signification,  I 
believe,  accords  better  wan  the  mora 


§  3.  But  Reasoning,  even  in  the 
widest  sense  of  which  the  word  is 
susceptible,  does  Dot  seem  to  compre- 
hend all  Ulat  is  included,  either  in 
the  best,  or  even  in  the  most  current, 
conception  of  the  scope  and  province 
of  our  science.  The  employment  ol 
the  word  Logic  te  denote  the  theory 
of  Argumentation,  is  derived  from  the 
Aristotelian,  or,  as  they  are  commonly 
termed,  the  scholastic,  logicians.  Yet 
even  with  them,  in  their  systematio 
treatises.  Argumentation  was  the  sub- 
ject only  of  the  third  part :  the  two 
former  treated  of  Terms,  and  of  Pro- 

C^sitions ;  under  one  or  other  of  which 
^ads  were  also  included  Definition 
and  Division.  By  some,  indeed,  these 
previous  topics  were  professedly  intro- 
duced only  on  account  of  their  con- 
nexion with  reasoning,  and  as  * 
preparation  for  the  dnotrine  and  rules 
of  the  syllogism.  Yet  they  were 
treated  with  greater  minuteness,  and 
dwelt  on  at  greater  length,  than  was 
required  for  that  purpose  alone.  More 
recent  writers  en  logic  have  generally 
understood  the  term  as  it  was  em- 
ployed by  the  able  author  of  the  Port 
Royal  Logic ;  viz.,  as  equivalent  to 
the  Art  of  Thinking.  Nor  is  this 
acceptation  confined  to  boots,  aud 
scientific  inquiries.  Even  in  ordinal^ 
conversation,  the  ideas  connected  wil£ 
the  word  Jjogic  include  at  least  pre- 
cision of  hingiuge,  and  accuracy  of 
classification  ;  and  we  perhaps  oftener 
hear  persons  speak  of  a  logical  ar- 
rangement, or  of  expressions  Ic^cally 
defined,  than  of  conclusions  logically 
deduced  from  premises.  Again,  a 
man  is  often  caJled  a  great  logician, 
or  a  man  of  powerful  logic,  not  for 
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the  accnracj  of  Ma  deductions,  but 
for  the  extent  of  hia  command  over 
premiaeB  ;  because  the  general  propO' 
^tioDS  required  for  explaining  a  diffi- 
culty  or  refuting  a  sophism,  copiously 
and  promptly  occur  to  him :  because, 
in  short,  Ms  knowtedgD,  besides  being 
ample,  is  well  under  his  command  for 
argumentative  use.  Whether,  there- 
fore, we  conform  to  the  practice  of 
those  who  have  made  the  subject 
their  particular  study,  or  to  that  of 
popular  writers  and  common  dis- 
course, the  province  of  logic  will 
include  severtd  operations  of  the  intel- 
lect not  usually  considered  to  fall 
within  the  meaning  of  the  terma 
Seasoning  and  Argumentation. 

These  various,  operations  might  be 
brought  within  the  compass  of  the 
science,  and  the  additional  advantage 
be  obtEuned  o(  a  very  simple  defini- 
tion, if,  by  an  extenaioo  of  the  term, 
sanctioned  by  high  authorities,  we 
were  to  define  to^c  aa  the  science 
which  treats  of  the  operations  of  the 
human  understanding  in  the  pursuit 
of  truth.  For  to  this  ultimate  end, 
naming,  classification,  definition,  and 
all  other  operations  over  which  logic 
has  ever  dumed  jurisdiction,  are 
essentially  subsidiary.  They  may 
all  be  regarded  as  contrivances  for 
enabling  a  person  to  know  the  truths 
which  are  needful  to  him,  and  to 
know  them  at  the  preoiae  moment  at 
which  they  are  needfid.  Other  pur- 
poses, indeed,  are  also  served  by  these 
operations  ;  for  instance,  that  of  im- 
parting our  knowledge  to  others. 
But,  viewed  with  regard  to  this  pur- 
pose, they  have  never  been  considered 
as  within  the  province  of  the  logician. 
'  The  sole  object  of  Logic  ia  the  guid- 
ance of  one's  own  Uioughts :  the 
communication  of  those  thoughts  to 
others  falls  under  the  consideration 
of  Khetoric,  in  the  largo  sense  in 
which  that  art  was  conceived  by  the 
ancients  ;  or  of  the  stiU  more  eiten- 
sive  art  of  Education.  In^c  takes 
cognizance  of  our  intellectual  opera- 
tions, only  aa  they  conduce  to  our 
own  knowledge,  and  to  our  command. 


over  tliat  knowledge  for  our  ovra  , 
uses.  If  there  were  but  one  rational 
being  in  the  universe,  that  being 
might  be  a  perfect  logician  ;  and  the 
science  and  art  of  logic  woidd  be  the 
same  for  that  one  person  as  for  the 
whole  human  race, 

g  4.  But,  if  tho  definition  which 
we  formerly  examined  included  too 
little,  that  which  is  now  suggested 
has  the  opposite  fault  of  including 
too  much. 

Truths  are  knowp  to  us  in  two 
ways :  some  are  known  directly,  and 
of  themselves ;  some  through  the 
medium  of  other  truths.  The  former 
are  the  subject  of  Intuition,  or  Con- 
sciousness ;  •  the  latter,  of  Inference. 
The  truths  known  by  intuition  are 
the  original  premises  from  which  all 
others  are  inferred.  Our  assent  to 
the  conclusion  being  grounded  on  the 
truth  of  the  premises,  we  never  could 
arrive  at  any  knowledge  by  reason- 
ing, unless  something  could  be  known 
antecedently  to  all  reasoning. 

Examples  of  truths  known  to  us  by 

Ijodily  sensations  and  mental  feelings. 
1  know  directly,  and  of  my  own  know- 
ledge, that  I  was  vexed  yesterday, 
or  that  I  am  hungi?  to-day.  Ex- 
amples of  truths  wluch  we  know  only 
by  way  of  inference,  are  occurrencea 
which  took  place  while  we  were 
absent,  the  events  recorded  in  history, 
or  the  theorems  of  mathematics.  The 
two  former  we  infer  from  the  testi- 
mony adduced,  or  from  the  traces  of 
those  past  occurrences  which  still 
exist ;  the  latter,  from  the  premises 
laid  down  in  books  of  geometry,  under 
the  title  of  definitions  and  axioms. 
Whatever  we  are  citable  of  knowing 
must  belong  to  the  one  class  or  to 

•  I  UBO  these  terms  indtacrinjinBtelj  be- 

kuuwledge  we  are  SL:ppoeed  to  have  ot 
things  «it«mBl  to  01U  minds  and  COD- 
BciouBDesa  to  our  kuowledge  of  our  own 
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the  other ;  must  be  in  the  number  of 
the  primitive  data,  or  of  the  conclu' 
giooa  which  cod  be  drawn  from  these. 
With  the  original  data,  or  ultimate 
premises  of  our  knowledge;  ivith  theii 
number  or  nature,  the  mode  in  which 
they  are  obtained,  oc  the  teats  b; 
which  they  maj  be  distinguished ; 
logic,  in  a  direct  way  at  least,  has, 
in  the  sense  in  which  I  conceive  the 
staeuce,  nothing  to  do.  These  ques- 
tions nre  partly  not  a  subject  of 
science  at  all,  partly  that  of  a  very 
difCerent  science. 

Whatever  is  known  to  us  by  con- 
sciousness, is  known  beyond  possibility 
of  question.  What  one  sees  or  feels, 
whether  bodily  or  mentally,  one  can- 
not but  be  sure  that  one  sees  or  feels. 
No  science  is  required  for  the  purpose 
of  establishing  such  truths ;  no  rules 
of  art  can  render  our  knowledge  of 
them  more  certain  than  it  is  in  itself. 
There  is  no  logic  fpr  this  portion  of 
our  Ifnowledge. 

But  we  may  fancy  that  we  Hee  or 
feel  what  we  in  reality  infer.  A 
truth,  or  supposed  truth,  which  is 
really  the  result  of  a  very  rapid  in- 
ference, may  seem  to  be  apprehended 
intuitively.  It  has  long  been  agreed 
by  thinkers  of  the  moat  opposite 
schools,  that  this  mistake  is  actually 
mode  in  so  familiar  an  instance  as 
that  of  the  eyesight.  There  is  nothing 
of  which  we  appear  to  ourselves 
be  more  directly  conscious,  than  I 
distance  of  an  object  from  us.  Ye 
has  long  been  ascertained,  that  what 
ia  perceived  by  the  eye,  is  at  most 
nothing  more  than  a  variously  coloured 
surface ;  that  when  we  fancy  we  st 
distance,  all  we  realty  see  is  certai 
variations  of  apparent  size,  and  di 
greea  of  faintness  of  colour  ;  that  oi 
estimate  of  the  object's  distance  from 
us  is  the  result  partly  of  a  rapid  ' 
ference  from  the  muscular  sensatii 
accompanying  the  adjustment  of  the 
focal  distance  of  the  ^eye  to  objects 
unequally  remote  from  us,  and  partly 
of  a  comparison  |,made  with  so  mutji 
rapidity  that  we  are  tmconi 
making  it)  between  the  size  and  colour 


of  the  object  as  they  appear  at  the 
and  the  size  and  colour  of  the 
or  of  similar  objects  aa  they  ap- 
peared when  dose  at  hand,  or  when 
their  degree  of  remoteness  was  known 
by  other  evidence.     The  perception 
'  distance  by  t^e  eye,  whieh  seema 
like  intuition,  is  thus,  in  reality, 
inference  grounded  on  experience ; 
inference,  too,  which  vre  learn  to 
make  ;  and  which  we  make  with  more 
-e  correctness  as  our  ezperi- 

takes  place  so  rapidly  as  to 
tiBCtly  on  a  par  with  those 
perceptions  of  sight  which  are  really 
intuitive,  our  perceptions  of  colour.' 

Of  the  science,  therefore,  which 
expounds  the  operations  of  the  human 
understanding  in  the  pursuit  of  truth, 
one  OBsential  part  is  the  inquiry : 
What  are  the  facts  which   ate  the 

and  what  are  these  which  we  merely 
infer  I  But  this  inquiry  has  never 
been  considered  a  portion  of  logic 
Its  place  is  in  another  and  a  perfectly 
distinct  department  of  science,  to 
which  the  name  metaphysics  more 
particularly  belongs  ;  that  portion  of 
mental  phUosophy  which  attempts  to 
determine  what  part  of  the  furniture 
of  the  mind  belongs  to  it  originally, 
and  what  part  is  constructed  out  of 
materials  furnished  to  it  from  without. 
To  this  science  appertain  the  great 
and  much  debated  questions  of  the 
existence  of  matter  ;  the  existence  of 
spirit,  and  of  a  distinction  between  it 
and  matter  ;  the  reality  of  tinie  and 
space,  as  things  without  the  mind, 
and  distinguishable  from  the  objects 
which  are  said  to  exist  tn.them.  For 
in  tiie  present  state  of  the  discussion 
'  This  Important  theory  hu  of  tats  been 
called  in  que^tiou  by  a  writer  of  deserved 
reputation,  Hr.  bamiiel  Bailey;  but  I  do 

it  has  1>een  admitted  aa  in  eeUblished 
sU  ihaken  b;  that  gsDt^ui'a  ob]ect<<iDB. 

< )r<i(mini(<r  Rrviac  for  October  ata;  re- 
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an  these  topics,  it  ia  almoet  univer- 
sally allowed  that  the  existence  of 
matter  or  of  spirit,  of  space  or  of 
time,  ie  in  its  nature  unaiuceptibla  of 
being  proved  ;  and  tbat  if  anything 
is  known  of  them,  it  must  be  by  imme- 
diate intuition.  To  the  same  aclence 
belong  the  inqnlriea  into  the  natnre 
of  Conception,  Perception,  Memory, 
and  Belief ;  sjl  of  which  are  opera- 
tions of  the  undeiBtoadiag  in  the 
pursuit  of  truth  ;  but  with  which,  as 
phenomena  of  the  mind,  or  with  the 
possibility  which  may  or  may  not 
exist  of  analysiag  any  of  them  into 
simpler  phenomena,  the  logiciaji  bs 
BDch  has  no  concern.  To  this  science 
most  also  be  referred  the  following, 
and  all  OD&logDus  questions  :  To  what 
extent  our  intellectual  faculties  and 
our  emotions  are  innate — to  what 
extent  the  result  of  association  : 
Whether  God,  and  duty,  are  realities, 
the  existence  of  which  is  manifest  to 
UB  il  priori  bj  the  constitution  of  our 
rational  faculty  ;  or  whether  our 
ideas  of  them  are  acquired  notiona, 
tbe  origin  of  which  we  are  able  to 
trace  and  explain ;  and  the  reality  of 
tlie  objects  thfimaelvea  a  question  not 
of  congciousness  or  intuition,  but  o£ 
evidenca  and  reaaoning. 

The  province  of  logic  must  be  re- 
stricted to  that  portion  of  our  know- 
ledge which  consists  of  inferences  from 
truths  previously  known ;  whether 
those  antecedent  data  be  general  pro- 
positions, or  particular  observations 
ftud  perceptions.  Logic  is  not  the 
science  of  Belief,  but  tlie  scienca  of 
Proof,  or  Evidence.  In  so  far  as 
belief  professes  to  be  founded  on  proof, 
the  office  of  logic  is  to  supply  a  test 
for  ascertaining  whether  or  not  the 
belief  is  well  grounded.  With  the 
claims  which  any  proposition  has  to 
belief  on  the  evidence  of  conscious' 
nesB,  that  is,  without  evidenoe  in  the 
proper  sense  of  the  word,  logic  has 
BoUing  to  do. 

%  $.  By  far  the  greatest  portion  of 
our  knowledge,  whether  of  general 
truths  or  of  particular  facts,  being 


avowedly  matter  of  inference,  neatly 

the  whole,  not  only  of  science,  but  of 
human  conduct,  is  amenable  to  the 
ithority  of  logic  To  draw  infer- 
ces  has  been  said  to  be  the  great 
business  of  life.  Every  one  has  daily, 
hourly,  and  momentary  need  of  ascer- 
tuning  facts  which  he  has  not  directly 
observed  ;  not  from  any  general  pur- 
pose of  adding  to  his  stock  of  know- 
ledge, but  because  the  facts  them- 
selves are  of  importance  to  his  in- 
:s  or  to  his  occupations.  The 
business  of  the  magistrate,  of  the 
military  commander,  of  the  navigator, 
of  the  physician,  of  the  agriculturist, 
ia  merely  to  judge  of  evidence,  and  to 
" "'  accordingly.  They  all  have  to 
ttain  certain  facts,  in  order  that 
they  may  afterwards  opply  certain 
rules,  either  devised  by  themselves, 
or  prescribed  for  their  guidance  by 
otiiers  ;  and  as  they  do  this  well  or 
"I,  so  they  discha:^  well  or  ill  the 
uties  of  Uieir  several  callings.  It  is 
ie  only  occupation  in  which  the 
lind  never  ceases  to  be  engaged ; 
ad  is  the  subject,  not  of  logic,  but 
of  knowledge  in  generoL 

Logic,  however,  ia  not  the  same 
thing  with  knowledge,  though  the 
field  of  logic  ia  coextensive  witii  the 
field  of  knowledge.  Logic  ia  the 
common  judge  and  arbiter  of  all  par- 
ticular investigations.  It  does  not 
undertake  to  find  evtdeoce,  but  to 
determine  whether  it  baa  berai  found. 
Logic  neither  observes,  nor  invents, 
nor  discovers  ;  but  judges.  It  is  no 
part  of  the  business  of  logic  to  inform 
the  BorgeoD  what  appearances  are 
found  to  acoompany  a  violent  death. 
This  he  must  learn  from  his  own 
experience  and  observation,  or  from 
that  of  others,  his  predecessors  in  his 
peculiar  pursuit.      But  logic   sits  in 


judg 


sufficii 


f  that 


observation  and  experience  to  justify 
his  rules,  and  on  the  sufBciency  of  his 
rules  to  justify  his  conduct.  It  does 
not  give  bim  proofs,  but  teaches  him 
what  makes  tbem  procfa,  and  bow  he 
is  to  judge  of  them.  It  does  not 
toacb  that  on;  particular  fact  proves 
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uiy  other,  but  points  out  tn  what 
oonditionB  all  facta  must  cDnform,  in 
order  tbat  they  may  prove  other  facts. 
To  decide  whether  any  given  fact 
hilfilH  these  ooadiUons,  or  whethec 
facts  can  be  found  which  fulfil  tbem 
in  a  given  caoe,  belongs  eicluoively  to 
the  i^rticuUr  art  or  sdeuce,  or  to  ouc 
knowledge  of  the  particulai  subject. 

It  is  in  this  sense  that  logic  is,  what 
it  was  eo  expreaiively  called  by  tbe 
schoolmen  and  by  Bacon,  an  artium  ; 
the  sdence  of  science  itself.  All 
science  consists  of  data  and  cooclu- 
■ioos  from  those  data,  of  proofs  and 
what  they  prove :  now  logic  points 
out  what  relations  most  subsist  be- 
tween dobt  and  whatever  can  be 
ooQcluded  from  them,  betveea  proof 
and  everything  which  it  con  prove. 
If  then  be  any  such  indiepensable 
Telations,  and  if  these  con  be  precisely 
determined,  eveij  particular  bront^ 
of  science,  as  well  as  every  individual 
In  the  guidanoe  of  his  conduct,  is 
boand  to  conform  to  those  relations, 
under  the  penalty  of  >nnVlt|g  faJse 
inferences — of  dntwing  conclusions 
which  are  not  grounded  in  the  reali- 
ties of  things,  Wha^ver  has  at  any 
time  been  concluded  justly,  whatever 
Itnowledge  baa  been  aci^uired  other- 
wise than  by  immediate  intuition, 
depended  on  the  observanoe  of  the 
laws  which  it  ia  the  province  of  logic 
to  investigate.    If  the  conclusions  ore 

Est,  and  the  knowledge  real,  those 
WB,  whether  known  or  oo^  have 
beem  obaerred.     ' 

F  8  &  We  need  not,  therefore,  seek 
any' farther  ■(«■  a  solation  of  the 
question,  bo  often  agitated,  reBpecting 
the  utility  of  logic  If  a  science  of 
logic  exists,  or  ia  capable  of  existing, 
it  must  be  useful.  If  there  be  rules 
to  which  every  mind  conaciously  or 
unconsciously  coiifonna  in  every  ia< 
stance  in  which  it  infers  rightly,  there 
seems  little  necessity  for  discussing 
whether  a  person  is  more  likely  to 
observe  thaae  rules,  when  he  knows 
the  rules,  than  vrliea  he  is  unac- 
ijuainted  with  them. 


A  science  may  undoubtedly  be 
brought  to  a  certain,  not  inoonaider- 
able,  stage  of  Bdvancament,  without 
the  iqipLcation  of  any  other  logic  to 
it  than  what  all  persons,  wbo  ore 
said  to  have  a  sound  undtnstanding, 
acquire  empirically  in  the  course  of 
their  studies.  Mankind  judged  of 
evidence,  and  often  cori«ct1y,  before 
logic  was  a  sdeoce,  or  they  never 
could  have  made  it  one.  And  they 
executed  great  mechanical  works  be- 
fore they  understood  the  laws  of 
mechanics.  But  there  ore  limita  both 
to  what  mechanician  a  can  do  without 
pnnciples  of  mechanics,  and  to  what 
thinkers  can  do  without  principles  of 
li^ic  A  few  individuals,  by  eitra- 
ordinary  genius,  or  by  the  acindental 
acquisition  of  a  good  set  of  intellec- 
tual habita,  may  work  without  prin- 
ciples in  tbe  same  way,  or  nearly  the 
same  way,  in  which  they  would  have 
worked  tf  they  had  been  in  possession 
of  principles.  But  the  bnlk  of  man- 
kind require  either  to  understand  tba 
theory  <d  what  they  are  doing,  or  to 
have  rules  laid  down  for  them  by 
those  who  have  understood  the  theory. 
In  the  progress  of  acieuce  from  its 
eaaieat  to  its  more  difficult  problems, 
each  great  atep  in  advance  has  nsually 
had  either  as  its  precuraor,  or  as  its 
accompaniment  and  necessary  oondi- 
tioD,  a  carrespocding  improvement  In 
the  notions  and  principles  of  logio 
received  among  the  most  advanced 
thinkers.  And  if  several  of  the  more 
difficult  sciences  are  stilt  in  so  defec- 
tive a  state ;  if  not  only  so  little  is 
proved,  but  disputation  has  not  ter- 
minated even  about  the  little  which 
seemed  to  be  so  ;  the  reason  perhaps 
is,  that  men's  logical  notions  have  not 
yet  acquired  the  degree  of  eitension, 
or  of  aocunicy,  requisite  for  the  esti- 
mation of  the  evidence  proper  to  those 
particular  departments  of  knowledge. 

§  7.  Logic,  then,  [a  the  science  o{ 
the  operations  of  the  understanding, 
which  are  subservient  to  the  estima-    ' 
tion  of  evidence :    both   the  process 
itself  of  advancing  from  known  truth* 
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to  unknowii,  and  all  other  intellectiul 
optiationB  in  bo  fu  aa  auxiliary  to 
this.  It  includes,  therefore,  the  opera- 
tion of  Naming ;  for  langut^  is  an 
inatniment  of  thought,  aa  well  a^  a 
means  of  communicating  our  tboughta. 
It  incladea,  also,  Definition,  and 
Claaaification.  For,  the  use  of  theee 
f^Krations  (putting  all  other  micdia 
than  one's  own  out  of  consideration) 
Ib  to  serve  not  only  foF  keeping  oui 
eiidences  snd  the  conoluaions  from 
them  pennBiBnt  and  readily  aoces- 
sible  in  the  memoiy,  but  foe  so  mar- 
shalling  the  facts  which  we  may  B,t 
any  time  be  engaged  in  investigat- 
Ing,  as  to  enable  us  to  perceive  more 
deariy  what  evidence  there  is,  and 
to  judge  with  fewer  chances  of  error 
whether  it  be  sufficient.  These,  tbece- 
fore,  are  operations  specially  lustni.. 
mental  to  the  estimation  of  evidence, 
and,  as  inch,  aie  within  the  province 
of  Iiogio.  There  aro  other  more 
elementary  processeg,  concerned  in  all 
thinking,  such  as  Conception,  Memory, 
and  the  like  ;  but  of  these  it  is  not 
necessary  that  L<^o  should  take  any 
peculiar  cognizance,  since  they  have 
no  special  connexion  with  the  problem 
of  Evidence,  further  than  that,  like 
all  other  problems  addressed  to  the 
understanding,  it  presuppoaea  them. 

Our  object,  then,  will  be,  to  attempt 
a  correct  analysis  of  the  intellectual 
process  called  Keaaoning  or  Inference, 
and  of  such  other  mental  operations 
as  are  Intended  to  facilitate  this  :  as 
well  as,  on  the  foundation  of  this 
analysis,  and  pari  paittt  vritb  it,  to 
bring  together  or  frame  a  set  of  rules 
or  canons  for  testing  the  sufficiency 
of  any  given  evidence  to  prove  any 
given  proposition. 

With  respect  to  the  first  part  of 
this  underlying,  I  do  not  attempt  to 
decompose  the  mental  operationH  in 
question  into  their  ultimate  elements- 
It  is  enough  if  the  analysis  as  far  as 
it  goes  is  correct,  and  if  it  goes  for 
enongh  for  the  practical  purposes  of 
logic  considered  as  an  art.  The 
separation  of  a  complicated  pheno- 
menon into  its  component  parte  is  not 


a  connected  and  interdependent 
L  of  proof.  If  one  link  of  an 
argument  breaks,  the  whole  drops  to 
the  ground  ;  but  one  step  towards  an 
analysis  holds  good  and  has  on  inde- 
pendent value,  though  we  should 
never  be  able  to  make  a  second.  Th« 
results  which  have  been  obtained  by 
analytical  chemistry  are  not  the  less 
valuable,  though  it  should  be  dis- 
covered that  all  which  we  now  call 
^  le  substances  are  really  com- 
pounds, AU  other  things  are  at  any 
rate  compounded  of  those  elements  : 
vrhether  the  elements  themselves  ad- 
mit of  decomposition,  ia  an  important 
inquiry,  but  does  not  a&ect  the  cer- 
tainty of  the  science  up  to  that  point. 
I  shall,  BOCordingly,  attempt  to 
analyse  the  process  of  inference,  and. 
the  processes  subordinate  to  inference, 
so  far  only  aa  may  be  requisite  for  as- 
certaining the  difference  between  a 
correct  and  an  incorrect  performanca 
of  those  proccasBs,  The  reason  tor 
thus  limiting  our  design,  is  evident, 
It  has  been  said  by  objectors  to  logic, 
that  we  do  not  learn  to  use  our 
muscles  by  studying  their  anatomy. 
The  fact  is  not  quite  fairly  stated ; 
for  if  the  action  of  any  of  our  muiclel 
were  vitiated  by  local  weakness,  or 
otber  physical  defect,  a  knowledge  of 
theii  anatomy  might  be  very  neces- 
sary for  effecting  a  cure.  But  we 
should  be  justly  luble  to  the  criticism 
involved  in  this  objection,  were  we, 
in  a  treatise  on  logic,  to  carry  the 
analysis  of  the  reasoning  process  be- 
yond the  point  at  whidi  any  inao- 
curacy  which  may  have  crept  int*  it 
mnst  become  visible.  In  learning 
tiodily  ezeroisea  (to  canyon  the  some 
illustration)  we  do,  and  must,  analyse 
the  bodily  motions  sn  far  as  ia  |neces- 
sary  for  distinguishing  those  which 
ought  to  be  performed  from  those 
which  ongbt  not.  To  a  similar  extent, 
and  no  further,  it  is  necessary  that 
the  logician  should  analyse  the  men- 
tal processes  with  which  logic  is  con- 
cerned. Logic  has  no  interest  in 
carrying  the  analysis  beyond  the  point 
at  whicH  it  b«aomes  apparent  whether 
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criminate  between  musical  notes,  and 
to  know  the  combinationB  of  vhich 
they  are  auaooptible,  but  not  what 
number  of  yibrations  in  a  second  cor- 
respond  to  each  ;  nhich,  though  use- 
ful  to  be  known,  ia  uBefol  for  totally 
different  purposes.  The  extension  of 
Logic  as  a  Science  is  determined  by 
its  necesBltiea  as  aii  Act ;  whatever  it 
does  not  need  for  its  practical  enda, 
it  leaves  to  the  lacg:ei'  science  which 
may  be  sad  to  cotreapond,  not  to 
any  particular  art,  but  to  art  in  gene- 
ral ;  the  sdence  which  deals  with  the 
constituUoD  of  the  famnOQ  facoltiea  ; 
and  to  which,  in  the  part  of  our  men- 
bd  nature  which  concerns  Logic,  as 
well  as  in  all  other  parts,  it  belong:s 
to  decide  what  are  ultimate  facts,  and 
what  are  resolvable  into  other  facts. 
And  I  believe  it  will  be  found  that 
moat  of  the  conclusions  arrived  at  in 
this  work  have  no  necesaary  conneiion 
with  any  particular  views  respecting 
the  ulterior  analysis.  Logic  is  com- 
mon ground  on  which  the  partiaans  of 
Hartley  and  of  Reid,  of  I^ke  and  of 
Kant  may  meet  and  join  hands. 
Particular  and  detached  opinions  of 
all  these  thinkers  wiU  no  doubt  occa- 
Bionally  be  controverted,  aince  all  of 
them  were  logicians  as  well  as  meta- 
physicians ;  but  the  field  on  which 
their  principal  battles  have  been 
foogbt,  liea  beyond  the  boundaries  of 

It  cannot,  indeed,  be  pretended 
that  logical  principles  can  be  alto- 
gether irrelevant  to  those  more  ab- 
stmse  diacuaaiona ;  nor  Is  it  poBsible 
but  that  the  view  we  are  led  to  take 
of  the  problem  which  logic  proposes, 
must  have  a  tendency  favourable  to 
the  adoption  of  some  one  opinion,  on 
theae  controverted  subjects,  rather 
than  another.  Tor  metftphyBica,  in 
endeavouring  to  solve  its  own  peculiar 
problem,  must  employ  means,  the 
validity  of  which  falls  under  the 
cognizance  of  logie.    It  pioceedsi  no 


tion  of  c 
properly  apeaUing,  of  our  memory  ; 
and  so  far  is  not  amenable  to  logic 
But  wherever  this  method  is  insuffi- 
cient to  attain  the  end  of  its  inquiries, 
it  must  proceed,  like  other  sciences, 
by  means  of  evidence.  Now,  the 
moment  this  science  begins  to  draw 
inferences  from  evidence,  logic  be- 
comes the  sovereign  judge  whether 
its  inferences  are  well  grounded,  or 
what  other  inferences  would  be  so. 

This,  however,  conatitutea  no  nearer 
or  other  relation  between  logic  and 
metaphysics,  than  that  which  exists 
between  logic  and  every  other  science. 
And  I  con  conscientiously  affirm,  that 
no  one  proposition  laid  down  in  this 
work  haa  been  adopted  for  the  soke 
of  establiahing,  or  with  any  reference 
to  its  fitn^B  for  being  employed  in 
establishing,  preconceived  opinions  in 
any  department  of  Icnowledge  or  of 
inquiry  on  which  the  speculative 
world  is  still  undecided.* 
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WWH  AH  ANALTSia  Off 

%  I.  It  is  so  mucli  the  establiahed 
practice  of  irritera  on  logic  to  com- 
mence their  treatiseH  by  a  few  general 
obeervationB  (in  looBt  oaaex,  it  is  true, 
rather  meagre)  on  Tercna  and  their 
varietiea,  that  it  will,  perhaps,  scarcely 
be  required  froui  me  in  merely  follow- 
ing toe  common  usage,  to  be  ae  parti- 
cular in  asflignuig  my  reasons,  as  it  is 
usually  expected  that  those  should  be 

The  practice,  indeed,  is  recom- 
mended by  coiisideratioiis  far  too 
obvious  to  require  a  formal  justiSca- 
tion.  I*gic  is  a  portion  of  the  Art 
of  Thinking :  Langui^e  is  evidently, 
and  by  the  admission  of  all  pbiloso- 
phere,  one  of  the  principal  instruments 
or  helps  of  thought ;  and  any  imper- 
fection in  the  instrument,  or  in  the 
mode  of  employing  it,  is  confessedly 
liable,  still  more  than  in  almost  any 
other  art,  to  confuse  and  impede  the 
process,  and  destroy  all  ground  of 
confidence  in  the  result.  For  a  mind 
not  previously  versed  in  the  meaning 
and  right  use  of  the  various  kinds  of 
words,  to  attempt  the  study  of  methods 
of  philosophising,  would  be  as  if  some 
one  should  attempt  to  become  an 
astronomical  observer,  having  never 
learned  to  adjnat  the  focal  distance 
of  his  optical  instnunenta  so  as  to  see 
distinctly. 

Since  Reasoning,  or  Inferance,  the 
principal  snbject  of  logic,  is  an  opera- 


tion wbich  usually  takes  place  by 
means  of  words,  and  in  complicated 
cases  can  take  place  in  no  other  way  ; 
those  who  have  not  a  thorough  insight 
into  the  signification  and  purposes  of 
words,  will  be  under  chances,  amount- 
ing almost  to  cert«nty,  of  reasoning 
or  inferring  inoorrecUy.  And  logi- 
cians have  gcoeially  fSt  that  onless, 
in  the  very  first  stage,  they  removed 
this  source  o!  error ;  unless  they  taught 
their  pupil  to  put  away  the  glasses 
which  distort  tie  object,  and  to  use 
those  which  are  adapted  to  his  purpose 
in  such  a  manner  as  to  assist,  not  per- 
plex, his  vision ;  he  would  not  be  in 
a  condition  to  practise  the  remaining 
part  of  their  discipline  with  anypro- 

rat  of  advant^e.  Therefore  it  is 
t  an  inqniry  into  language,  so  far 
as  is  needful  to  guard  ag^nst  the 
errors  to  which  it  gives  rise,  has  at  all 
times  been  deemed  a  necessary  pre- 
liminaiy  to  the  study  of  logic. 

Eut  there  is  another  reason,  of  a 
still  more  fundamental  nature,  why 
the  import  of  words  should  be  the 
earliest  subject  of  the  logician's  con- 
sideration ;  because  without  it  he  oan- 
ixamine  into  the  import  of  Fro- 
ions.  Now  this  is  a  subject  which 
stands  on  the  very  threshold  of  the 
iencB  of  logic. 

The  object  of  logic,  aa  defined  in 
the  Introductory  Chapter,  is  to  ascer- 
bun  how  we  come  by  that  portion  of 
knowledge  (much  the  greatest 
portion)  which  is  not  intuitive :  and 
by  what  criterion  we  can,  in  matters 
not  seU-cvident,  distingouh  between 
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thing!  proved  and  things  not  proved, 
between  what  is  worthy  and  what  is 
unwortb;  of  belief,  -Of  tbe  vorioiu 
questionB  which  present  themselveB 
to  oar  inquiring  fauulties,  some  re- 
ceive on  answer  from  direct  conscious- 
ness, others,  if  resolved  at  all,  con  onl  j 
be  resolved  bj  means  of  evidence- 
Logic  is  concerned  witb  these  last 
But  before  inquiring  into  the  mode 
oF  resolving  questions,  it  ia  necessary 
to  inquire  what  are  those  which  offer 
themselves  ;  what  questions  are  con- 
ceivable ;  what  inquiries  are  there,  to 
which  mankind  have  either  obtMned, 
or  been  able  to  imagine  it  possible 
that  thej  should  obtain,  an  answer. 
This  point  is  best  ascertained  by  a 
survey  and  analysis  oE  Fropoaitions. 

%  2.  The  answer  to  every  question 
which  it  is  possible  to  frame,  must  be 
contained  in  a  Proposition,  or  Asser- 
tion. Whatever  can  be  an  object  of 
tffilief,  or  even  of  disbelief,  most,  when 
put  into  words,  assume  tbe  form  of  a 
proposition.  All  truth  and  all  error 
lie  in  propositions.  What,  by  a  con- 
venient misapplication  of  an  abstract 
term,  we  caU  a  Truth,  means  simply 
a  True  Proposition ;  and  errors  are 
false  propositions.  To  know  the  im- 
port of  all  possible  propositions,  wonld 
be  to  know  all  questions  which  can 
be  raised,  all  matters  which  are  sus- 
ceptible of  being  either  believed  or 
disbelieifed.  How  many  kinds  of  in- 
quiries can  be  propounded ;  how  many 
kinds  of  judgments  can  be  made;  and 
bow  many  kinds  of  propositions  is  it 
possible  to  frame  witb  a  meaning ; 
are  but  different  forms  of  one  and  Oxe 
same  question.  Since,  then,  the  ob- 
jects oE  all  Belief  and  of  all  Inquiry 
express  themselves  in  propositions ;  a 
Bufficient  scrutiny  of  Propositions  and 
of  tbeir  varieties  will  apprize  us  what 
questions  mankind  have  actually  asked 
of  themselves,  and  what,  in  the  nature 
of  answers  to  those  questions,  they 
have  actually  thought  they  had 
gronnds  to  btdieve. 

Now  the  first  glance  at  a  proposi- 
tion shows  that  it  is  formed  by  put- 


ting together  two  names.  A  proposi- 
tion, according  to  the  common  simple 
definition,  which  is  sufBcient  for  our 
purpose,  is,  diteount,  in  vihicK  mnu- 
iking  u  afinatd  or  deaird  of  lonie- 
ikiTig.  Thus,  in  the  proposition.  Gold 
is  yellow,  the  quantity  ytUov  is 
affirmed  of  the  substance  gold.  In 
the  proposition,  Franklin  was  not 
bom  in  England,  the  fact  expressed 
by  the  words  60™  in  England  is 
denied  of  the  man  Franklin. 

Every  proposition  consists  of  three 
parts  :  the  Subject,  tbe  Predicate,  and 
the  Copula.  The  predicate  is  the 
name  denoting  that  which  is  affirmed 
or  denied.  The  subject  is  the  nsjue 
denoting  the  person  or  thing  which 
something  is  affirmed  or  denied  of. 
The  copula  is  the  sign  denoting  that 
there  is  an  affirmation  or  denial ;  and 
thereby  enabling  the  hearer  or  reader 
to  distinguish  a  ptopoeition  from  any 
other  kind  of  discourse.  Thua,  in 
tbe  proposition,  the  earth  is  round, 
the  Predicate  is  the  word  round, 
which  denotes  the  quality  affirmed, 
or  (as  the  phrase  is)  predicated :  the 
earth,  words  denoting  ttie  object  which 
that  quality  is  affirmed  of,  compose 
the  Subject ;  the  word  U,  which  serves 
as  the  connecting  mark  between  the 
subject  and  predicate,  to  show  that 
one  of  them  is  affirmed  of  the  other, 
is  called  tbe  Copula. 

DismisBii^,  for  the  present,  the 
copula,  of  which  more  will  be  said 
hereafter,  every  proposition,  then, 
consists  of  at  least  two  names  ;  brings 
together  two  names,  in  a  particular 
manner.  This  is  already  a  first  step 
towards  what  we  are  in  quest  of.  It 
appears  from  this,  that  for  an  act  of 
iMlief,  one  object  is  not  sufficient ; 
the  simplest  act  of  belief  supposes, 
and  has  something  to  do  with,  tiDO 
objects :  two  names,  to  say  the  least ; 
and  (since  the  names  must  be  names 
of  something)  two  TvnntaMe  Iking: 
A  large  cla^  of  thinkers  would  cut 
the  matter  short  by  saying,  two  ideal. 
They  would  say,  that  the  subject  and 
predicate  are  both  of  them  names  of 
ideas,  the  idea  of  gold,  for  instance. 
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mid  the  idea  of  jellow ;  and  that 
what  t»keB  plaoa  (or  part  of  what 
taktiB  place)  in  the  act  of  belief,  con- 
Biats  in  brlngiiur  (aa  it  is  often  ex- 
preB»ed)  ens  of  these  ideaa  undet  ths 
other.  But  this  we  are  not  yet  in  a 
conditioD  to  say :  whether  euch  be 
the  correct  mode  of  doBcribing  the 
phenomeaon,  ix  an  sfter  considera- 
tjon.  The  result  with  which  foe  the 
[weaent  we  mitst  be  contented,  ia, 
that  in  every  «Ct  of  belief  two  objectB 
are  in  some  nuumer  taken  cognizance 
of ;  that  there  can  be  no  belief 
claimed,  or  queation  propounded, 
which  does  not  embrace  two  distinct 
(either  material  or  intellectual)  sub- 
jects of  thought  ;  each  of  them  cap' 
able,  or  not,  of  being  conceived  by 
itself,  but  incapable  of  being  believed 
by  itaelf. 

I  may  say,  for  instance,  "the  sun." 
The  word  has  a  meaning,  and  suggests 
that  meaning  to  the  mind  of  any  one 
who  is  listening  to  me.  But  suppose 
I  ask  him,  Whether  it  is  true  : 
whether  he  believes  it  ?  He  can  give 
no  answer.  There  is  as  ^et  nothing 
to  believe,  or  to  disbelieve.  Now, 
however,  let  mc  make,  of  all  possible 
assertions  respecting  the  sun,  the  one 
which  involves  the  least  of  reference 
to  any  object  besides  itself ;  let  me 
say,  "the  atin  exisla."  Here,  at  once, 
is  something  which  a  person  can  aay 
he  believes.  But  here  instead  of  only 
one,  we  find  two  dieticct  objects  of 
conception  ;  the  sun  is  one  object  ; 
existence  is  another.  Let  it  not  be 
said    that   this    secciid    conception, 
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for  the  sun  may  be  conceived  as  no 
longer  existing.  "  The  sun  "  does 
not  convey  all  the  meaning  that  is 
conveyed  by  "  the  sun  exists  :  "  "  my 
father '%  does  not  include  all  the 
meaning  of  "my  father  exiata,"  for 
he  may  be  dead  ;  "  a  round  square  " 
does  not  include  the  meaning  of  "a 
round  sanare  exists,"  for  it  does  not 
and  cannot  exist  When  I  say  "  the 
tun,"  "my  father,"  or  "a  round 
aquare,"  I  do  not  call  upon  the  hearer 
for  any  belief  or  disbelief,   nor  can 


either  the  one  or  the  other  be  afforded 
me  ;  but  if  I  say,  "  the  sun  exists," 
"my  father  exists,"  or  a  "round 
square  eiiats,"  I  call  for  belief  ;  ond 
should,  in  the  first  of  the  three  in- 
stances, meet  with  it ;  in  the  second, 
with  MmI  or  disljelief,  as  the  case 
might  be ;  in  the  third,  with  dis- 
belief. 

g  3,  This  first  step  in  the  analysis 
of  the  object  of  belief,  which,  though 
BO  obvious,  will  be  found  to  be  not 
unimportant,  is  the  only  one  which 
we  shall  find  it  practicable  to  make 
without  a  preliminary  aiirvey  of  lan- 
guage. If  we  attempt  to  proceed 
further  in  the  same  path,  that  is,  to 
analyse  any  further  the  import  of 
Propositions,  wo  find  farced  upon  us, 
as  a  aubject  of  previous  consideration, 
the  import  of  Names.  For  every  pro- 
position consists  of  two  names  ;  and 
every  proposition  affirms  or  denies 
one  of  these  names,  of  the  other. 
Now  what  we  do,  what  pasaOB  in  our 
mind,  when  we  affirm  or  deny  two 
names  of  one  another,  must  depchd 
on  what  they  are  names  of ;  since  it 
is  with  reference  to  that,  and  not  to 
the  mere  names  themselves,  that  we 
moke  the  affirmation  or  deniaL  Here, 
therefore,  we  find  a  new  reason  why 
the  signification  of  names,  and  the 
relation  generally  between  namea  and 
the  things  signified  by  them,  must 
occupy  UiB  preliminary  at^e  of  the 
inquiry  we  are  engaged  in. 

It  may  be  objected  that  the  mean- 
only  to  the  opinions,  poaaibly  the 
foolish  and  groundless  opinions,  which 
mankind  have  formed  concerning 
things,  and  that  OS  the  object  of 
philosophy  ia  truth,  not  opinion,  the 

look  into  things  themselves,  to  ascer- 
tain what  questions  can  be  asked  and 
answered  in  regard  to  them.  Thia 
advice  (which  no  one  baa  it  in  bia 
power  to  follow)  is  in  reality  an  ex- 
hortation to  discard  the  whole  fruits 
of  the  labomrs  of  his  predeceaaora, 
and  conduct  himself  as  if  be  were  the 
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fint  peTBon  vbo  had  ever  tamed  an 
inquiring  eye  upon  nature.  What 
doei  any  one's  personal  knowledge  of 
Things  amount  to,  after  subtracting 
all  which  ha  hat  acquired  by  means 
of  the  words  of  other  people  i  Even 
after  he  has  learned  as  much  as  people 
lUQaUjr  do  learn  from  others,  vill  the 
notions  of  things  contained  in  his 
individual  mind  afltord  aa  BuSicieat  a 
basis  for  a  talaloffue  raaonni  as  the 
notions  which  are  in  Qie  minds  of  all 
mankind  ! 

la  anyenumeration  and  classifica- 
tion of  Things,  which  does  not  set 
out  from  their  names,  no  varieties  ot 
things  will  of  coarse  be  comprehended 
but  those  recognised  b;  the  particular 
inquirer ;  and  It  will  still  remain  to 
be  established,  by  a  subsequent  esami- 
nation  of  names,  that  the  enumeration 
h^  omitted  nothing  which  ought  to 
have  been  included.  But  if  we  begin 
with  names,  and  use  them  as  our  due 
to  the  things,  we  bring  at  once  before 
na  all  the  distinctions  which  have 
been  reci^nised,  not  by  a  single 
inqmrer,  but  by  all  inquirers  taken 
together.  It  doubtless  may,  and  I 
believe  it  wiU,  be  found,  that  man- 
kind have  multiplied  the  varieties 
unnocesBarily,  and  have  imagined  dis- 
tinctions among  things,  where  there 
were  only  diatinctiona  in  the  man: 
of  naming  them.  But  we  are  \ 
entitled  to  assume  this  in  the  c<: 
meneement.  We  must  begin  by 
cognising  the  distinctions  made  by 
ordinary  language.  If  some  of  these 
appear,  on  a  close  eiamination,  not 
be  fundamental,  the  enumeration 
the  different  kinds  of  realities  may  be 
abridged  accordingly.  But  to  impose 
upon  the  facta  in  the  first  instance 
the  yoke  of  a  theory,  while  the 
grounds  of  the  theory  are  reserved  for 
discussion  in  a  subsequent  etage,  is 
not  a  course  which  a  logician  can 
reasonably  adopt. 
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CHAPTER  IL 


S  I.  "  A  VAVE,"  says  Eobhes,"  "  is 
a  word  taken  at  pleasure  to  serve  for 
a  mark  which  may  nuse  in  our  mind 
a  thought  like  to  soma  thought  we 
had  before,  and  which  being  pro- 
nounced to  others,  may  be  to  them 
a  sign  of  what  thought  the  speaks 
hadt  before  in  his  mind."  Thia 
simple  definition  of  a  name,  as  a  word 
(or  set  of  words)  serving  the  double 
purpose  of  a,  mark  to  recall  to  our- 
selves the  likeness  of  a  former  thought, 
and  a  sign  to  make  It  known  to  others, 
ain>eani  unexceptionable.  Names, 
indeed,  do  much  more  than  this  ;  but 
whatever  else  they  do,  grows  out  of, 
and  is  the  result  of  this :  as  will 
appear  in  its  proper  place. 

Are  names  more  properly  said  to 
be  the  names  of  tl^ngs,  or  of  out 
ideas  of  things  !  The  first  is  the 
preeaiou  in  common  use ;  the  las 
that  of  some  metaphysicians,  who  c 
ceived  that  in  adopting  it  they  were 
introducing  a  highly  unportant  dis- 
tinction. The  eminent  thinker,  ]ua' 
quoted,  seems 
latter  opinion, 
tinues,  "  names  ordered  in  speech  [afl 
is  defined)  are  signs  of  our  concep- 
tions, it  is  manifest  they  ore  not  signs 
of  the  things  themaelves ;  fur  Uiat 
the  sound  of  this  word  ilone  should 
be  the  sign  of  a  stone,  conuot  be 
understood  in  any  sense  but  this,  that 
he  that  hears  it  collects  that  he  that 
pronounces  it  thinks  of  a  atone." 

If  it  be  merely  meant  that  the  con- 
ception alone,  and  not  the  thing  itself, 
is  recalled  by  the  name,  or  imparted 
to  the  hearer,  this  of  course  cannot 
be  denied.  Nevertheless,  there  seems 
good  reason  for  adhering  to  the 
common  uaage,  and  calling  (ns  indeed 
Hobbes  himaelf  does  in  other  places) 
the  word  tun  the  name  of  the  sun, 

•  COrapaUtliOn  or  Zo</ic,  chap.  If. 

)  In  the  orlglnBl  "hid,  or  Sod  nol." 
Theae  last  words,  m  invoIilDg  a  subtlat7 
fordgn  to  OUT  present  purpose,  I  have  for- 
;  borne  to  quot«. 


:  idea  oE  the 


and  not  tbe  name  of  o 
mm.  Toe  nameii  are  not 
01U7  to  make  tbe  bearer  coDceive 
iriiat  ve  conceive,  but  also  to  inform 
him  wbat  we  b^eve.  Now,  when  I 
use  a  name  for  tbe  purpoBe  of  expreis- 
ing  a  belief,  it  ie  a  b^ief  concerning 
tbe  thing  itself,  not  concerning  my 
idea  of  it.  Wben  I  aay,  "the  sun  is 
the  cause  of  day,"  I  do  not  mean  that 
in]'  idea  of  the  gun  canaes  or  excites 
in  me  the  idea  of  da; :  or  in  other 
words,  that  thinking  of  the  aun  make! 
me  think  of  day.  I  mean,  that  a 
certain  pbyetcal  fact,  vhich  is  called 
the  son's  presence  (and  which,  in  the 
ultimate  onaljaia,  Teeolves  itself  into 
sensatione,  not  ideas)  causes  another 
physical  fact,  which  in  called  day- 
It  seems  proper  to  coneider  a  word 
as  the  name  of  that  which  we  intend 
to  be  understood  by  it  when  we  use 
it ;  of  that  which  any  fact  that  we 
assert  of  it  is  .to  be  understood  of ; 
that,  in  short,  concerning  which,  when 
we  employ  the  woifl,  we  intend  to  give 
information.  Names,  therefore,  ehall 
always  be  spoken  of  in  this  work  as 
the  names  at  things  themselves,  and 
not  merely  of  our  ideas  of  things. 

But  tbe  question  now  arises,  of  what 
things  I  and  to  answer  this  it  is  neces- 
sary to  take  into  consideration  tbe 
different  kiods  of  names. 

S  2.  It  is  usual,  before  esaminiDg 
tbe  various  dhtsses  into  which  names 
are  commonly  divided,  to  begin  by 
distinguishing  from  names  of  evei; 
description,  those  wards  which  are 
not  Dames,  but  only  parts  of  names. 
Among  sncb  are  reckoned  particles, 
OB  of,  to,  tniy,  often ;  the  inflected 
caaes  of  nouns  substantive,  as  me,  him, 
Jokia;  and  even  adjectives,  so  large, 
heavy.  These  words  do  not  express 
things  of  which  anything  can  be 
afbrmed  or  denied.  We  cannot  say. 
Heavy  fell,. or  A  heavy  fell ;  Truly, 
or  A  truly,  waa  assarted ;  Of,  or  An 
of,  was  in  the  room.  TTidess,  indeed, 
we  are  speaking  of  the  mere  words 
thanselves,  as  when  we  say.  Truly  is 
an  English  word,  or.  Heavy  is  an 


adjectiTC.  In  that  case  they  are  com- 
plete names,  viz.  names  of  those  parti- 
cular sounds,  or  of  those  particular 
collections  of  written  characters.  This 
employment  of  a  word  to  denote  tbe 
mere  letters  and  syllables  of  which  it 
is  composed,  was  termed  by  tbe  school- 
men the  mppotitio  vialerialU  of  the 
word.  In  any  other  sense  we  cannot 
introduce  one  of  these  words  into  tbe 
subject  of  a  proposition,  unless  in 
combination  with  other  words ;  as, 
A  heavy  body  fell,  A  truly  important 
fad  waa  asserted,  A  mtmbrr  of  paHia- 
mtnt  was  in  the  room. 

An  adjective,  however,  is  Capable 
of  standing  by  itself  as  the  predicate 
of  a  proposition ;  as  when  we  say. 
Snow  IS  white ;  and  occasionallyeven 
as  the  subject,  for  we  a^  say.  White 
is  an  agreeable  colour,  ^e  adjective 
is  often  sud  to  be  so  used  by  a  gram- 
matical ellipsis  :  Snow  is  white,  in- 
stead of  Snow  is  a  white  abject : 
White  is  an  agreeable  coloar,  instead 
of,  A  white  colour,  or.  The  colour 
white,  is  agreeable.  Tbe  Greeks  and 
Romans  were  allowed,  by  the  rules  of 
their  language,  to  employ  this  ellipsis 
universally  in  tbe  subject  as  well  aa 
in  the  predicate  of  a  proposition.  In 
English  this  cannot,  generally  speak- 
ing, be  done.  We  may  say,  The 
ec^th  is  round ;  but  we  cannot  saj. 
Round  is  easily  moved  ;  we  must  say, 
A  round  object.  This  distinction, 
however,  ia  rather  gmmmaticat  than 
Ii^ca).  Since  there  is  no  difference 
of  meaning  between  round,  and  a 
round  objtd,  it  is  only  custom  which 
prescribes  that  on  any  given  occasion 
one  shall  be  used,  and  not  the  other. 
We  shall,  therefore,  witiiout  scruple, 
speak  of  adjectives  as  Barnes,  whether 
in  their  own  right,  or  as  representa- 
tive of  the  more  cirouitoiis  forma  of 
expression  above  exemplified.  The 
other  classes  of  subsidiary  words  have 
title  whatever  to  be  considered  as 
[nes.  An  adverb,  or  an  accusative 
le,  cannot  under  any  circumstances 
cept  when  their  mere  letters  and 
syllables  are  spoken  of)  figure  a 
'■■e  terms  of  a  pi 
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Words  which  are  not  Mpftble  of 
beiug  used  he  immeB,  but  only  as 
parts  □[  names,  were  cidled  by  some 
of  the  Bchoohnen  Syncategorematio 
tcrma :  from  fir,  witb,  and  ■orirT'^'^u, 
to  predicate,  because  it  was  only  leith 
some  other  word  tbat  th^  could  be 
predicated.  A  word  whiiJi  could  be 
used  either  as  the  subject  or  predicate 
of  a  proposition  without  being  accom- 
panied by  any  other  word,  was  termed 
by  the  Buna  authorities  a  Categore- 
matic  terra.  A  combinadon  of  one 
or  more  Categorematic,  and  one  or 
more  Syncategorematio  words,  as  A 
heavy  body,  or  A  court  of  justice, 
they  snmatimes  called  a  mixta  term ; 
but  tliis  seems  a  needless  multiplica- 
tion of  technical  expressioas.  A 
mixed  term  is,  in  Um  only  useful 
sense  of  the  word,  Gategurematia 
It  belongs  to  the  class  of  what  have 
been  called  many- worded  namca. 

For,  as  ono  word  is  frequently  not 
a  name,  but  only  part  of  a  name,  so 
a  number  of  words  often  compose  one 
single  name,  and  no  more.  These 
words,  "  The  place  which  the  wisdom 
or  policy  of  antiquity  bad  destined 
for  Uie  residence  of  the  Abyssinian 
princes,"  form  in  the  estimation  of 
the  logician  only  one  duds  ;  one 
Categorematic  term.  A  mode  of  de- 
termining whether  any  set  of  wurda 
makes  only  one  name,  or  more  than 
one,  is  by  predicating  nomething  of  it, 
and  observing  whether,  by  this  pre- 

or  sei'eral.  Thus,  when  we  say,  John 
Nokes,  who  was  the  mayor  of  the 
town,  died  yesterday — by  this  predi- 
cation we  make  but  one  assertion ; 
whence  it  appears  that  "John  Nokes, 
who  was  the  mayor  of  the  town,"  is  no 
more  than  one  name.  It  is  true  that 
in  this  proposition,  besides  the  assur- 
tion  that  John  Nokes  died  yesterday, 
there  is  included  another  insertion, 
namely,  that  John  Nokes  was  mayor 
oE  the  town.  But  this  last  assertion 
was  already  made  ;  we  did  not  make 
it  by  adding  the  predicate,  "died 
yesterday."  Suppose,  however,  that 
the  words  had  been,  John  Nokes  and 


the  mayor  of  the  town,  Oiey  would 
have  formed  two  names  instead  of 
one.  For  when  we  say,  John  Nokes 
and  the  mayor  of  the  town  died  yes- 
terday, we  make  twi^ assertions  :  one, 
that  Jubu  Nokes  died  yesterday  ;  the 
other,  that  the  mayor  of  the  town 
died  yesterday. 

It  being  needless  to  illustrate  at 
any  greater  length  the  subject  of 
many-worded  names,  we  proceed  to 
the  distinctions  which  have  been 
established  among  names,  not  accord- 
ing to  the  words  they  are  composed 
of,  but  according  to  their  significa- 

thing,  real  or  imaginary ;  but  all 
things  have  not  names  appropriated 
to  tliem  individually.  For  some  in- 
dividual objects  we  require,  and  con- 
sequently have,  separate  du<tinguish- 
ing  names  ;  there  is  a  name  for  every 
person,  and  for  every  remarkable 
place.  Other  obJ«Cta,  of  which  we 
have  not  occasion  to  speak  so  fre- 
quently, we  do  not  designate  by  a 
name  of  their  own ;  but  when  the 
necessity  arises  for  naming  them,  we 
do  so  by  putting  together  several 
words,  each  of  which,  by  itself,  might 
be' and  is  used  for  an  indeGnite  num- 
ber of  other  objects  ;  as  when  I  say, 
thiaitone:  "this"  and  "atone"  being, 
each  of  them,  names  that  may  boused 
of  many  other  objects  besides  the  par- 
ticular one  meant,  though  the  only 
object  of  which  they  can  both  be  used 
at  the  given  moment,  consistently 
with  their  si^iScation,  may  be  the 
one  of  wbicb  I  wish  to  speak. 

Were  this  the  sole  purpose  for 
which  names,  that  are  common  to 
more  things  than  one,  could  be  em- 
ployed ;  if  they  only  served,  by 
mutually  limiting  each  other,  to  afford 
a  designation  for  such  individual  ob- 
jects as  have  no  names  of  their  owh  : 
they  could  only  be  ranked  among 
contrivances  for  economizing  the  use 
of  language.  But  it  is  evident  that 
this  is  not  their  sole  function.  It  is 
by  their  means  that  we  are  enabled 


to  siurt  gmtral  propositions 
affirm  or  deny  any  predicate  r 
indefinite  number  of  things  at 
The  distinction,  therefore,  between 
if eneml  names,  saAindividaidoTtingv,- 
tar  names,  is  fundamental ;  and  may 
be  considered  as  the  lirst  grand  divi- 

A  general 

being  tnily 
Bense,  of  each  of  an  indefinite  number 
of  things.  An  individual  or  lingular 
name  is  B  name  which  ia  only  capable 
□f  being  truly  affirmed,  in  the  same 

Hina,  man  is  capable  of  being 
truly  affirmed  of  John,  George,  Mary, 
and -other  persons  without  assignable 
limit ;  and  it  ia  affirmed  of  all  of 
them  in  the  same  sense  ;  for  the  word 
man  expresses  certain  qualities,  and 
when  we  predicate  it  uf  those  persons, 
we  assert  that  they  all  posaess  those 
qualities.  But  John  is  only  capable 
of  being  truly  affirmed  of  one  single 
'    '  3  the  same  sense. 


e  many  persons 


For,  though  there 
who  bear  that  nai 
ferred  upon  them  to  indicate  any 
qnaiities,  or  anything  which  belongs 
to  them  ill  conunon ;  and  cannot  be 
said  to  be  affinned  of  them  in  any 
tente  at  all,  consequently  not  in  the 
same  sense.  "The  king  who  suc- 
ceeded William  the  Conqueror,"  is 
also  an  individual  name.  For,  that 
there  cannot  be  more  than  one  person 
of  whom  it  can  be  truly  affirmed,  is 
implied  in  the  meaning  of  the  words. 
Even  "lAe  king,"  when  the  occasion  or 
the  cmteit  deSnos  the  individual  of 
whom  It  ia  to  be  understood,  may  justly 
be  regarded  as  on  individual  name. 

It  is  not  unusual,  by  way  of  ei- 
plaining  what  is  meant  by  a  general 
name,  to  say  that  it  is  the  name  of  a 
dau.  But  this,  though  a  convenient 
mode  of  expression  for  some  purposes, 
is  objectionable  as  a  definition,  since 
it  explains  the  clearer  of  two  things 
by  the  more  obscure.  It  would  be 
more  logical  to  reverse  the  proposi- 
tion, and  turn  it  into  a  definition  uf 


the  word  dan :  "  A  eloBi  is  the  inde- 
finite multitude  of  individuals  denoted 
by  a  general  name," 

It  is  necessary  to  distinguish  yemrid 
from  eaUeciiit  names.  A  general  name 
is  one  which  can  be  predicated  of  cacA 
individual  of  a  multitude  ;  a  collec- 
tive name  cannot  be  predicated  of 
each  separately,  but  only  of  all  taken 
together.,  "The  76th  regiment  of 
foot  in  the  British  aimy,"  which  is 
a  colleative  name,  is  not  a  genera] 
but  an  individual  name  ;  for  though 
it  can  be  predicated  of  a  multitude  of 
individual  soldiers  taken  jointly,  it 
cannot  be  predicated  of  them  seversjly. 
We  may  say,  Jones  is  a  soldier,  and 
Thompson  is  a  soldier,  and  Smith  is 
"  soldier,  hut  we  cannot  say,  Jones 
the  76th  regiment,  and  Thompson 
the  76th  regiment,  and  Smith  is 
the  76th  regimenL  We  can  only  say, 
''  ~  and  Thompson,  and  Smith,  and 
I,  and  BO  forth  (enumerating  all 
the  soldiers),  are  the  76th  regiment. 
"The  76th  regiment"  ia  a  collec- 
e  name,  hut  nut  a  general  one  :  "a 
rt^meat  "  is  both  a  collective  and  a 
general  name.  General  with  respect 
to  alt  individual  regiments,  of  each  of 
which  separately  it  can  be  affirmed  ; 
collective  with  respect  to  the  indi' 
vidual  soldiers  uf  whom  any  regiment 

g  4.  The  second  general  division  of 

imes  is  into  eonatle  and  ahdracl. 

concrete  name  is  a  name  which 

stands  for  a  thing ;  an  abstract  lume 

ne  which  stands  for  an  at^ri- 

a  thing.    Thus  Joka,  the  tea, 

Ihit  taUt,  ore  names  of  things.     WkiU, 

'    ,'    "   I  name  of  a  thing,  or  rather 

of  things.     Whiteness,  again,  ia  the 

name   of  a  quality  or  attribute  of 

those  things.      Man  is  a  name  of 

any  things  ;  humanity  is  a  name  of 

I  attribute  of  those  things.      Old  is 

name,  of  things  ;  old  agt  is  a  name 

one  of  their  attributes. 

1  have  used  the  words  concrete  and 

abetroct  in  the  sense  annexed  to  them 

by  the  schoolmen,  who,  notwithstaud- 

ing  the  imperfectioOB  of  their  Phils' 
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floi^y,  were  unrivalled  in  tbe  oon- 
■tmcbion  of  technioal  language,  and 
whose  deGaitions,  in  logic  U  least, 
though  they  never  went  mora  thtui  a 
little  way  into  the  subject,  have 
seldom,  I  think,  been  altered  but  to 
be  spoCed.  A  practice,  however,  has 
grown  up  in  more  modem  times, 
whioh,  if  not  introduced  by  Locke, 
has  gained  correacj  chiefly  from  his 
example,  of  applying  tbe  expression 
"  abstract  name  "  to  all  names  which 
are  the  result  of  abatraetion  or  gene- 
ralisation, and  consequently  to  all 
general  names,  instead  of  coitfining  it 
to  the  names  of  attributot  The  meta- 
phyaicians  of  the  Oondillac  school, — 
whose  admiratinn  of  Locke,  passing 
over  tbe  profoundest  speoulationB  of 
that  truly  original  genius,  usually 
fastens  with  peculiar  esgemeBS  upon 
his  weakest  points, — have  gone  on 
imitating  liim  in  this  abuse  of  lan- 
guage, until  there  is  now  some  diffi- 
culty in  restoring  the  word  to  its 
original  signification.  A  more  wanton 
alteration  in  the  meaning  of  a  word 
is  rarely  to  be  met  with  ;  tor  the 
eipression  general  name,  the  exact 
equivalent  of  which  exists  In  all  lan- 
Ifuages  I  am  acquainted  with,  was 
already  available  for  the  purpose  to 
which  aii»lrai!t  has  been  misappro- 
priated, while  the  misappropriation 
leaves  that  important  cIb^  of  words, 
the  names  of  attributes,  without  any 
compact  distinctive  appellation.  The 
old    acceptation,    however,    bos    not 

Sane  so  completely  out  of  use,  as  to 
Bprive  those  who  still  adhere  to  it  of 
all  chance  of  being  understood.  By 
abslrad,  then,  I  shall  always,  in  Logic 
proper,  mean  the  opposite  of  concrete  ; 
by  an  abstract  name,  the  name  of  an 
attribute ;  by  a  concrete  name,  the 
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Do  abstract  names  belong  to  the 
elsBS  of  general,  or  to  that  of  singular 
names  !  Some  of  them  are  certainly 
general.  I  mean  those  which  are 
names  not  of  one  ungle  and  definite 
attribute,  liut  of  a  class  of  attributes. 
Such  is  the  word  eclmtr,  which  is  a 


&c.  Such  is  even  the  word  white- 
ness, in  respect  of  the  different  sliadea 
of  whiteness  to  which  it  is  applied  in 
common :  Uie  word  magnitude,  in 
respeot  of  the  various  degrees  of  mag- 
nitude and  tbe  various  dimensioDH  of 
space  ;  tbe  word  weight,  in  respect  of 
the  various  degrees  of  weight.  Such 
also  Is  the  word  oOWbuCs  itself,  tlie 
common  name  of  all  particular  attri- 
butes. But  when  only  one  attribute, 
neither  variatJe  in  degree  nor  in  kind, 
is  designated  by  the  ruune  ;  as  visible- 
nesB ;  tangibleness  ;  equality  ;  square- 
ness ;  milkwhiteness  ;  then  tile  name 
can  hardly  be  considered  general ;  for 
though  it  denotes  an  attribute  of 
many  different  objects,  the  attribute 
itaelf  is  always  conceived  as  one,  not 
many.*  To  avoid  needless  logo- 
machies, the  best  course  would  pro- 
liably  be  to  consider  these  nomea  as 
neither  general  nor  individual,  and  to 
place  them  in  a  class  apart. 

It  may  lie  objected  to  oor  definition 
of  an  abstract  name,  that  not  only  the 
names  which  wc  have  csUed  abstract, 
but  adjectives,  which  we  have  placed 
in  the  concrete  class,  are  names  of 
attributes ;  that  while,  for  example, 
ia  as  much  the  name  of  the  colour  as 
whUfwii  is.  But  (as  before  remarked) 
a  word  ought  to  be  considered  as  tlie 
name  of  that  which  we  intend  to  be 
understood  by  it  when  we  put  it  to 
its  principal  use,  tliat  is,  when  we 
employ  it  in  predication.  When  we 
say  snow  is  white,  milk  is  white, 
linen  is  whit«^  we  do  not  mean  it  to 
be  understood  that  snow,  or  linen,  or 
milk,  is  a  colour.  We  mean  that  they  . 
ace  things  having  the  colour.  The 
reverse  is  the  case  with  the  word 
whiteness ;  what  we  affirm  to  be 
whiteness  is  not  snow,  but  the  colour 
of  snow.  Whiteness,  therefore,  is 
the  name  of  tbe  colour  exclusively ; 
white  is  a  name  of  all  things  what- 
ever having  the  colour  ;  a  name,  not 
of  the  quaUty  of  wluteness,  but  of 
every  white  object  It  is  true,  this 
name  was  given  to  all  those  various 
*  Tide  Infra,  note  at  Hie  and  of  |  3.  book 
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objects  on  account  oF  the  quality  ;  and 
we  may  therefore  aay,  without  impro- 
priety, that  the  quaUtj  tonan  part  of 
iti  Bignificatiou ;  bat  a  name  can 
only  be  eaid  to  stand  for,  or  to  be  a 
name  of,  the  things  of  which  it  con 
be  predicated.  We  shall  presently 
see  that  all  names  which  can  be  said 
to  have  any  signification,  all  names 
by  applying  which  to  an  individual 
we  give  any  information  respecting 
that  individual,  may  be  said  to  itajiy 
an  attribute  of  some  sort ;  but  they 
aie  not  names  oE  the  attribute 
has  ila  own  proper  abstract  name. 


the  latter  nometames,  but  improperly, 
called  ab*oitUe,  This  is  one  of  the 
moat  important  distinctiona  which  we 
shall  have  occasion  te  point  out,  and 
one  of  thoee  which  go  deepest  into 
the  nature  of  lan^age. 

A  non-connotative  term  is  ons 
which  aignifleB  a  subject  only,  or  an 
attriliute  »nlj.  A  connotativa  tarm 
Is  one  which  denotes  a  subject,  and 
implies  an  attribute.  By  a  subject  is 
hero  meant  anything  which  poeseBsea 
attributes.  Thus  John,  or  London, 
or  England,  are  names  which  signify 
a  subject  only.  Whiteness,  length, 
virtue,  signify  an  attribute  only. 
None  of  these  names,  therefore,  are 
connotative.  ButwAtte,  toa;/,virtwnu, 
are  connotative.  The  word  white^  de- 
notes all  white  things,  as  snow,  paper, 
the  foam  of  the  sea,  &C.,  and  implies, 
or  in  the  language  of  the  schoolmen, 
connolei,*  the  attribute  mhilenai. 
The  word  white  is  not  pi«dicBted  of 
the  attribute,  but  oE  Uie  subjects, 
snow,  ka. ;  but  when  we  predicate  it 
of  them,  we  convey  the  meaning  that 
the  attribute  whiteness  belongs  to 
them.  The  same  may  be  said  of  the 
other  words  above  cited.  Virtuous, 
for  example,  is  the  name  of  a  class, 
which  includes  Socrates,  Howard,  the 
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Man  of  Ross,  and  an  undeGnable 
number  of  other  individuals,  past, 
present,  and  to  come.  These  indi- 
viduals, coUectivelj  and  severally,  can 
alone  be  sidd  with  prepriety  to  be 
denoted  by  the  word :  of  them  alons 
can  it  properly  be  said  to  be  a  name. 
But  it  is  a  name  applied  to  all  of 
them  in  consequence  of  an  attribute 
which  they  are  supposed  to  possees  in 
common,  the  attribute  which  has  re- 
ceived the  name  of  virtue.  It  is 
applied  to  all  beings  that  are  con- 
sidered to  poBsesB  this  attribute  ;  and 
to  none  wtuch  are  not  so  considered. 

All  concrete  general  names  are  con- 
notative. The  word  trum,  for  eiample, 
denotes  Peter,  Jane,  John,  and  an  in- 
definite numt>er  of  other  individuals, 
of  whom,  taken  as  a  class,  it  is  the 
name.  But  it  is  applied  to  them,  - 
because  they  possess,  and  to  signify 
that  they  pOBSess,  oertajn  attributes. 
These  seem  to  be,  corporeity,  animal 
life,  rationality,  and  a  certain  eitetnal 
form,  which  for  distinction  we  Call 
the  human.  Eveiy  existing  thing, 
which  possessed  all  these  attnbutei^ 
would  be  called  a  man  ;  and  anything 
which  possessed  none  of  thnn,  or 
only  one,  or  two,  or  even  three  of 
thtm  without  the  fourth,  would  not 
be  so  called.  For  example,  if  in  the 
interior  of  Africa  there  were  to  be 
discovered  a  race  of  animals  possess- 
ing reason  equal  to  that  of  human 
beings,  but  with  the  form  of  an  ele- 
phant, they  would  not  be  called  men. 
Swift's  Houyhnhnms  would  not  be  so 
called.  Or  if  such  newly-discovered 
beings  possessed  the  form  of  man 
without  any  vestige  of  reason,  it  is 
probable  that  some  other  name  than 
that  of  man  would  be  found  for  them. 
How  it  happens  that  there  can  be 
any  doubt  about  the  matter,  will 
appear  hereafter.  The  word  man, 
therefore,  signifies  all  these  attributes, 
and  all  subjects  which  possess  these 
attributes.  But  it  oan  be  predicated 
only  of  the  subjects.  What  we  call 
men,  are  the  subjects,  the  individual 
Stiles  and  Nokes  ;  not  the  qualitiei 
by  which   their  humanity  is  consti- 
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tated.  The  name,  therefore,  »  said 
to  signify  the  subjects  directly,  the 
attributes  indireclli/ ;  it  deiuittt  the 
subjects,  and  implieH,  or  involves,  or 
indicates,  or  as  we  shall  say  hence- 
forth amnaltn,  the  attributes.    It  is 

Connotative  *  namee  have  hence 
be«D  also  called  denominatise,  because 
the  subject  which  they  denote  is  de- 
nnminated  by,  or  receives  a  name 
from,  the  attribute  which  they  con- 
note. Snow,  and  other  objects,  re- 
ceive the  name  white,  because  they 
possess  the  attribute  which  is  called 
whiteness  ;  Feter,  James,  and  others 
receive  the  name  man  because  they 
possess  the  attributes  which  are  con- 
sidered to  constitute  bninanity.  The 
attribute,  or  attributes,  may  therefore 
be  said  to  denommate  those  objects, 
or  to  give  them  a  common  name. 

It  has  been  seen  that  all  concrete 
general  names  an  connotative.  Even 
abstract  names,  though  the  names 
only  of  attributes,  may  in  some  in- 
stances be  justly  considered  as  con- 
notative ;  for  attributes  themselves 
may  have  attributes  ascribed  to  them  ; 
and  a  word  which  denotes  attributes 
may  connote  an  attribute  of  those 
attributes.  Of  this  description,  for 
example,  is  such  a  word  as  favU; 
_  equivalent  to  bad  or  kuHftd  quality. 
lliis  word  is  a  name  common  to  many 
attributes,  and  connotes  burtfulnesa, 
an  attribute  of  those  various  attri- 
butes. When,  for  example,  we  say 
that  slowness,  in  a  horse,  is  a  fault, 
we  do  not  mean  that  the  slow  move- 
ment^ the  actual  change  of  place  of 
the  slow  horse,  is  a  bad  thing,  but 
that  the  property  or  peculiarity  of 
the  horse,  from  which  it  derives  that 

•  ArchHshop  Whalely,  who,  in  tho  later 
Bditlona  of  bl9  EUr.itnu  ,a  logit,  aided  in 
eiivlug  Clie  impartant  dfitliiciloa  trested 
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<p.  31,  9tb  ed.j.  The  expression  is,  In  Itself, 
nppnmHate ;  but  ns  It  has  not  the  kdvui- 
tage  (d  being  connected  with  aor  verb,  at 
to  markedly  dtatinctivo  a  o'- 
connot«,"itisnot,lthinli, 


name,  the  quality  of  being  a  slow 
mover,  b  an  undesirable  peculiarity. 

In  regard  to  those  concrete  names 
which  are  not  general  but  individual, 
a  distinction  must  be  made. 

Proper  names  are  not  connotative  : 
they  denote  the  individuals  who  are 
called  by  them ;  but  they  do  not 
indicate  or  imply  any  attributes  as 
belonging  to  those  individuala.  When 
we  name  a  child  by  the  name  of  Paul, 
or  a  dog  by  the  name  CEesar,  these 
names  are  simply  marks  used  to  en- 
able those  individuals  to  be  made 
subjects  of  discourse.  It  may  be 
said,  indeed,  that  we  must  have  had 
some  reason  for  giving  them  those 
names  rather  than  any  others ;  and 
this  is  true ;  but  the  name,  once 
given,  is  independent  of  the  reason. 
A  man  may  l:^ve  been  named  John, 
because  that  was  the  name  of  his 
father  ;  a  town  may  have  been  named 
Dartmouth,  because  it  is  situated  at 
the  mouth  of  the  Dart.  But  it  is  no 
port  of  the  signification  of  the  word 
John,  that  the  father  of  the  person 
so  called  bore  the  same  name ;  nor 
even  of  the  woid  Dartmouth,  to  be 
situated  at  the  mouth  of  the  Dart. 
If  sand  should  choke  up  the  mouth  of 
the  river,  or  on  earthquake  change  its 
course,  and  remove  it  to  a  distance 
from  Uie  town,  the  name  of  the  town 
would  not  necessarily  be  changed. 
That  fact,  therefore,  can  form  no 
part  of  the  signification  of  the  word  [ 
for  otherwise,  when  the  fact  con- 
fessedly ceased  to  be  true,  no  one 
would  any  longer  think  of  applying 
the  name.  Proper  names  are  attached 
to  the  objects  themselves,  and  are  not 
dependent  on  the  continuance  of  any 
attribute  of  the  object. 

But  there  is  another  kind  of  names, 
which,  although  they  ore  individual 
names,  that  is,  predioabte  only  of  one 
object,  are  really  connotative.  For, 
though  we  may  give  to  an  individuol 
a  name  utterly  unmeaning,  which  we 
call  a  proper  name,^  word  which 
answers  the  purpose  of  showing  what 
thing  it  is  we  are  talkbg  about^  but 
not  of  telling  anything  atwut  it  j  yet 
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a  name  pecaliar  to  sti  individaal  ia 
not  necessarily  of  this  dehcriptioo.  It 
maj  be  signi^cuit  of  some  atttibnte, 
or  soma  union  of  attributen,  irhich, 
being  pogsessed  bj  no  object  but  one, 
det^inineg  the  name  exclusively  to 
that  individnal.  "  The  ran "  is  k 
name  of  this  descriptioii ;  "God," 
when  used  by  s  monouieist,  ia  another. 
These,  however,  are  acaraely  examplea 
of  what  we  are  now  attempting  to 
illiutrate,  being,  in  strictnesa  of  lan- 
guage, general,  not  individual  names  : 
for,  however  they  may  be  in /off  pre- 
dicftble  only  of  oiie  object,  there  is 
nothing  in  the  meaning  of  the  words 
themselves  which  implies  this  ;  and, 
accordingly,  when  vra  are  imagining 
and  not  affirming,  we  may  fpetln  of 
many  suns ;  and  the  majority  of  man- 
kind bare  believed,  and  stJU  believe, 
that  there  are  many  goda.  But  it  is 
easy  to  produce  words  which  are  real 
initaocea  of  connotative  individual 
names.  It  may  be  part  of  the  mean- 
ing of  the  connotative  name  itself, 
(hat  (here  can  exist  but  one  individual 
possessing  the  attribute  which  it  con- 
BOtea  :  as  for  instance,  "  the  only  son 
nf  John  Stiles  ; "  "  the  jirit  emperor 
of  Rome."  Or  thoattributo  connoted 
may  be  a  connexion  with  some  deter- 
minate event,  and  the  connexion  may 
be  of  such  a  kind  as  only  one  indi- 
vidual could  have ;  or  may  at  least  be 
such  as  only  one  individual  actually 
had  1  and  this  nuy  be  implied  in  the 
form  of  the  expression.  "  The  father 
of  Socratea "  ia  an   example  of  the 
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have  had  two  fathers) ;  "  the  author 
of  the  Diad,"  "  the  murderer  of  Henri 
Quatre,"  of  the  second.  I'or,  though 
it  is  conceivable  that  more  persons 
than  one  might  have  participated  in 
the  authorship  of  the  Iliad,  or  in  the 
mnrder  of  Henri  Quatre,  the  employ- 
ment of  the  article  the  implies  that, 
in  fact,  iiaa  waa  not  the  case.  What 
b  here  done  by  (be  word  ih^  ia  done 
In  other  cases  by  (he  context :  thus, 
"Ctesar'a  army  is  an  individui^ 
name,  if  it  appeora  from  the  context 
that  the  army  meant  is  (hat  which 
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Cssar  commanded  in  a  particular 
battle.  The  still  more  general  ex- 
pressions, "the  Eoman  army,"  or 
"  the  Christian  army,"  may  be  indi- 
vidualised in  a  similar  manner.  An- 
other cose  of  frequent  occurrence  has 
already  been  noticed  ;  it  ia  the  follow- 
ing; The  name,  being  a  many-worded 
one,  may  consist,  in  (he  first  place,  of 
a  general  name,  capable  therefore  in 
itself  of  being  affirmed  of  more  things 
than  one,  but  which  ia,  in  the  second 
place,  so  limited  by  other  worda  joined 
with  it,  that  the  entire  expression  can 
only  be  predicated  of  one  object,  con- 
sistently with  the  meaning  of  the 
general  term.  This  is  eiempMed  in 
such  an  instance  as  the  following : 
"  the  present  Prime  Minister  of  Eng- 
land. Prime  Minister  of  England 
is  a  general  name;  the  attributea 
which  it  connotes  may  be  possessed 
by  an  indefinite  number  of  persons  : 
in  succession  however,  not  simul- 
taneously ;  since  the  meaning  of  the 
name  itself  imports  (among  other 
things)  (hat  (here  can  be  only  one 
such  petaon  b(  a  time.  This  being 
the  case,  and  (he  application  of  the 
name  being  afterwuda  limited  by 
the  article  and  the  word  pitient,  to 
such  iodividuala  as  poesess  the  attri- 
butes at  one  indivisible  point  of  time, 
it  becomes  applicable  only  to  one  in- 
dividuoL  And  as  tliis  appears  from 
the  meaning  of  the  name,  without 
any  extrinsic  proof,  it  is  strictly  an 
individual  name. 

From  the  preceding  observations  it 
will  easily  be  collected,  (ha(  whenever 
the  names  given  to  ohjecta  convey  any 
information,  (hat  ia,  whenever  they 
have  properly  any  meaning,  the  mean- 
ing reaidea  not  in  what  they  denult, 
but  in  what  they  connote.  The  only 
names  of  objects  which  connote  no- 
thing arepropw  names;  and  these  have, 
strictly  speaking,  no  signification.* 

'  A  writer  who  entltloa  bis  book  Philo- 
(oplly.-  ar,  Tht  ScirtKi  (/  Tnlh,  ehBTgea  ma 

of  It  to  this  paauge)  with  asserting  th^ 
gmerat  namea  ha™  properly  no  HignlflcJi- 
tlon.  And  he  repeats  this  statement  mnny 
timsa  iu  the  cduihj  ol  his  volume,  wUh 
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If,  like  the  robber  in  the  Anbian 

Nights,  we  make  a  mark  with  aba 
on  a  house  to  enable  us  to  know 
again,  tba  mark  has  a  purpoae,  but 
haa  not  properly  any  niBaning.     The 
ohalk  does  not  declare  anything  about 
'^''e  house ;  it  does  not  mean,  This  " 
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or  This. 


wbioh  containi  booty.  The  object  of 
roakiiig  the  mark  is  merely  distinc- 
tion. I  say  to  myeelf ,  All  theao  houses 
are  so  neatly  alike  that  if  I  lose  eight 
of  them  I  shall  not  a^in  be  able  I 
distinguish  that  which  I  am  now  lool 
ing  at,  from  any  of  the  others;  Imus 
therefore  coottive  to  make  the  sppeai 
anoe  oC  this  one  house  unlike  that  of 
the  others,  that  I  may  hereafter  know 
when  I  see  the  mark — not  indeed  any 
attribute  of  the  house — but  simply 
that  it  is  the  same  house  which  I  am 
now  looking  at.  Moi^ana  chalked 
all  the  other  houses  in  a  eimilar 
manner,  and  defeated  the  scheme : 
bow !  simply  by  obliterating  the  dif- 
ference of  appearance  between  that 
house  and  the  others.  The  chalk 
was  still  there,  but  it  no  longer 
■erved  tbe  purpose   of  a  distinctive 

When  wa  impose  a  proper  n 
we  perform  an  operation  in  Bom< 
pree  anah>gou8  to  what  the  robber 
mtended  in  chalking  the  bouse.  We 
put  B  mark,  not  indeed  upon  the  ob- 

!eot  itself,  but,  so  to  speak,  upon  the 
dea  of  the  object.  A  proper  name 
ia  but  an  anmeaning  mark  which  we 
connect  in  our  minds  with  the  idea 
of  the  object,  in  order  that  whenever 
the  mark  meets  our  eyes  or  occurs  to 
our  thoughts,  we  may  think  of  that 
individual  object  Not  being  attached 
to  the  tbing  itself,  it  does  not,  like 
cOEnmentH,  not  nt  nil  flatterlog,  theteon. 


(for,  BtraiLffe  la 

BO.    It  ts  a  wunintf  U 


the  chalk,  enable  us  to'  distiuguiab 
the  object  i^Fhen  we  see  it ;  but  it 
enables  us  to  distinguish  it  when  it 
is  spoken  of,  either  in  the  records  ol 
our  own  eiperienoe,  or  in  the  dis- 
coune  of  others  ;  to  know  that  what 
we  find  asserted  in  any  proposition 
of  which  it  is  the  subject,  ia  asserted 
of  tbe  individual  thing  with  which 
we  were  previously  acquainted. 

When  we  predicate  of  anything  its 
proper  name  ;  when  we  say,  pointing 
to  a  man,  this  is  Urown  or  Smith,  or 
pointing  to  a  city,  that  it  is  York,  we 
do  not,  merely  by  so  doing,  convey 
to  tbe  reader  any  information  about 
them,  except  that  those  are  their 
namea  By  enabling  him  to  identify 
the  individuals,  we  may  connect  them 
with  information  previously  possessed 
by  him  ;  by  saying.  This  is  York,  wo 
may  tell  him  that  it  contains  the 
Minster.  But  this  is  in  virtue  of 
what  he  has  previously  beard  concern- 
ing York ;  not  by  anything  implied 
in  the  name.  It  is  otherwise  when 
objects  are  spoken  of  by  oonuotativo 
names.  When  we  say,  The  town  is 
built  of  marble,  we  'give  the  hearer 
what  may  be  entirely  new  informa- 
tion, and  this  merely  by  the  significa- 
tion of  the  many-worded  connotativa 
name,  "built  of  marble."  Such  names 
are  not  signs  of  the  mere  objects,  in- 
vented because  wa  have  occasion  to 
think  and  speak  of  those  objects  in- 
dividually; but  signs  which  accom- 
pany an  attribute :  a  kind  of  liver^r 
in  which  the  attribute  clothes  aU 
objects  which  are  recognised  as  poB- 
iesaingit  They  are  not  mere  marks, 
but  more,  that  is  to  say,  significant 
marks ;  and  the  connotatJou  is  what 
constitutes  their  significance. 

As  a  proper  name  is  said  to  be  the 
name  of  the  one  individual  which  it 
ia  predicated  of,  so  (as  welt  from  ths 
importance  of  adhering  to  analogy, 
as  for  the  other  reasons  formerly  as- 
signed) a  connotative  name  ought  to 
beconsideredauame  of  all  the  various 
individuals  which  it  is  predicable  of, 
or  in  other  words  denotes,  and  not  of 
what  it  connotes.     But  by  learning 


vhat  things  it  is  a  name  of,  we  do 
not  lenni  Uie  meaning  of  the  name 
for  to  the  same  thing  ws  may,  with 
equal  propriety,  apply  many  naineg, 
not  equivalent  in  meaning.  ThuB,  I 
can  a  certain  man  by  the  name 
SophroniecuB  :  I  oall  him  by  another 
name,  Tbe  father  of  SocraAa.  Both 
these  are  names  of  the  same  ind' 
vidua!,  but  their  meaning  is  altogeth< 
different ;  they  are  applied  to  thi 
individual  for  two  different  porpoaef 
the  one,  merely  to  dietlnguish  him 
from  other  persona  who  oro  spoken 
of  ;  the  other  to  indicate  a  fact  n' 
ing  to  him,  the  fact  that  SoerateB 
his  son.  I  further  apply  to  him  these 
other  'expreasione :  a  man,  a  Greek, 
an  Athenian,  a  Bonlptor,  an  old  man, 
•  an  honest  man,  a  brave  man.  All 
these  are,  or  may  be,  names  of  3o- 
phroniscuB,  not  indeed  ot  him  alone, 
but  of  him  and  each  of  an  indeEnite 
number  of  other  human  beings.  Each 
of  these  names  is  applied  to  Sophro- 
niscuB  for  a  different  reason,  and  by 
each  whoever  understands  its  mei 
ing  is  apprised  of  a  distinct  fact 
number  of  facts  concerning  bim  ;  t 
those  who  knew  nothing  about  the 
names  eicept  that  they  were  applic- 
able to  SophroniscuB,  would  be  altO' 
gether  ignorant  of  their  meaning.  It 
is  even  possible  that  I  might  kgow 
every  single  individual  of  whom  a 
given  name  could  be  with  truth 
affirmed,  and  yet  could  not  be  said 
to  know  the  meaning  of  the  name. 
A  chUd  knows  who  are  its  brothers 
and  sisters,  long  before  it  has  any 
definite  conception  of  the  nature  ot 
the  facts  which  are  involved  in  the 
signification  of  those  words. 

In  some  cases  it  is  not  easy  to  decide 
precisely  how  much  a  particular  word 
does  or  does  not  connote ;  that  is,  we 
do  not  exactly  know  (the  case  not 
having  arisen)  what  degree  of  differ- 
ence in  the  object  would  occasion  a 
difference  in  the  name.  Thus,  it  is 
dear  that  the  word  man,  besides 
animal  life  and  rationality,  connotes 
also  a  certain  external  form ;  but  it 
would  be  impossible  to  say  precisely 
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what  form  ;  that  is,  to  decide  how 
great  a  deviation  troni  tlie  form  ordi- 
narily  found  in  the  beings  whom  we 
are  accustomed  to  call  men,  would 
suffice  in  a  newly-discovered  race  to 
make  us  refuse  them  the  name  of  man, 
nationality,  also,  being  a  quality  which 
admits  of  degrees,  it  has  never  been 
settled  what  is  the  lowest  d^ree  of 
that  quality  which  would  entitle  any 
creature  to  be  considered  a  human 
being.  In  all  such  cases,  the  meaning 
of  the  general  name  is  so  far  unsettled 
and  vague ;  mankind  have  not  come 
to  any  positive  agreement  about  the 
matter.  When  we  come  to  treat  of 
Classification,  we  shall  have  occasion 
to  show  under  what  conditions  this 
v^ueness  may  exist  without  practical 
inconvenience  ;  and  cases  wiU  a^^iear 
in  which  the  ends  of  language  are 
better  promoted  by  it  than  by  com- 
plete precision;  in  older  that,  in 
natural  history  for  instance,  indivi- 
duals or  species  of  no  very  marked 
character  may  be  ranged  with  those 
mote  strongly  oharacterised  indivi- 
duals or  species,  to  which,  in  all  (heir 
properties  taken  together,  they  bear 
the  nearest  resemblance. 

But  this  partial  uncertainty  in  the 
connotation  of  names  can  only  be  tree 
from  mischief  when  guarded  by  strict 
precautions.  One  of  the  chief  sources, 
mdeed,  of  lax  habits  of  thought,  is  the 
custom  of  using  connotative  terms 
without  a  distinctly  ascertained  conno- 
tation, and  with  no  more  precise 
notion  of  their  meaning  than  can  be 
loosely  collected  from  observing  what 
objects  they  are  used  to  denote.    ""  ' 


I  this 


r  that 


e  all  a 


tably  so,  our  first  knowledge 
of  our  vernacular  language.  A  child 
learns  the  meaning  of  the  words  man, 
or  wkiU,  by  hearing  them  applied  to 
a  variety  of  individual  objects,  and 
finding  out,  by  a  process  of  gener^- 
zation  and  analysis  which  he  conid 
Dot  himself  describe,  what  those  dif- 
ferent objects  have  in  common.  In 
ise  of  these  two  words  the  pro- 
a  so  easy  as  to  require  no  assist- 
from  culture  j  the  objects  called 
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human  beinge,  and  the  obj«cta  called 
white,  differing  fmio   all  others  by 

Sualities  of  a  peculiarly  definite  and 
bvious  character.  But  in  many 
other  cBsen,  objects  bear  a  general 
resemblance  to  one  another,  which 
leada  to  their  being  familiarly  classed 
together  imder  a  common  name, 
while,  without  more  analytic  habits 
than  the  generality  of  mankind  pm- 
mediately  apparent , 


capricioiinly  refiised.*  Even  scientifra 
writers  have  aided  in  this  perversion 
of  general  language  from  its  purpose ; 
Hometimea  because,  like  the  vulgar, 
they  knew  no  better  ;  and  sometimes 
in  deferenceltu  that  avereion  to  admit 
new  words,  which  induces  mankind, 
on  all  subjects  not  considered  tech- 
nical to  attempt  to  make  the  original 
stock  of  names  serve  with  but  little 
augmentation  to  express  a  constantly 


in  by  them  all,  their  general  re 
blonce  depends.  When  this  ia 
case,  people  use  the  name  without  any 
recognised  connutation,  that  is,  with- 
out any  precise  meaning  ;  they  talk, 
and  consequently  think,  vaguely,  and 
remain  contented  to  attach  unly  the 
same  degree  of  significance  to  their 
own  words,  which  a  child  three  years 
old  attaches  to  the  words  brother  and 
sister.  The  child  at  least  is  seldom 
puzzled  by  the  starting  up  of  new 
individnals,  on  whom  he  is  ignorant 
whether  or  not  to  confer  the  title ; 
because  there  is  usui^y  an  authority 
close  at  hand  competent  to  solve  all 
doubts.  But  a  similar  resource  does 
not  exist  in  the  generality  of  cases  ; 
and  new  objects  ore  continually  pre- 
senting themselves  to  men,  women, 
and  children,  which  they  are  called 
upon  to  class  propria  motu.  They, 
accordingly,  do  this  on  no  other  prin- 
ciple than  that  of  superficial  simi- 
it^^Ji  giving  to  each  new  object  the 
name  of  that  familiar  object,  the 
idea  of  which  it  most  readily  recalls, 
or  which,  on  a  cursoiy  inspection,  it 
■eems  to  them  most  to  resemble ; 
as  an  unknown  substance  found  in 
the  ground  will  be  called,  according 
to  its  texture,  earth,  sand,  or  a  stone. 
In  this  manner,  names  creep  on  from 
subject  to  subject,  until  all  traces  of 
a  common  meaning  sometimes  dis- 
appear, and  the  word  comes  to  denote 
a  number  of  things  not  only  indepen- 
dently of  any  common  attribute,  but 
which  have  actually  no  attribute  in 
common  ;  or  none  but  what  is  shared 
by  other  things  to  which  the  name  is 


r  progrea- 


eipress  them  in 

sively  more  and  more  imperfec 

To  what  a  degree  this  louse  mode 
of  classing  and  denominating  objects 
has  rendered  Uie  vocabulary  of  mental 
and  moral  philosophy  unfit  for  the 
purposes  of  accurate  blinking,  is  best  ^ 
known  to  whoever  h^  most  medi- 
tated on  the  present  condition  of 
those  branches  of  knowledge.  Since, 
however,  the  introduction  of  a  new 
technical  language  as  the  vehicle  of 
speculations  on  subjects  belonging  to 
the  domain  of  dally  discussion,  is 
entremely  difficult  to  effect,  and  would 
not  be  free  from  inconvenience  even 
if  effected,  the  probltm  for  the  philo- 
sopher, and  one  of  the  must  difficult 
which  he  has  to  resjJve,  is,  in  retain- 
ing the  existing  phroseolt^y,  how 
best  to  alleviate  its  imperfectiuns, 
Thik   can   only   be   accomplished   by 

'  "TJikeUiBt:imillar  term  atone.    It  Is 


baked   ckj>  (biiok-).      It   occuiH   in   the 
(loa^toiio).  aud  not  In  apcakinK  n[  other 


nttloti  nre  baffled  for  want  of  enSclan 
cornmiinlty  to  ground  upon.  There  1h  u 
qimllc;  unlfomilr  present  ill  tlie  case 
wlien  it  1b  Hpplied,  nnd  utiirormly  i^bfen 
where  It  ts  not  applied;  hence  the  defino 

of  Blrlking  oS  eilslinR  n^icatiane,  am 
taking  in  new  ones."— BiiH,  Icgir,  ii.  17a, 


NAMEa 

giving  to  ever;  general  concrete  name  I 
which  there  is  frequent  occasion  to 
predioite,  a  rlefinite  ami  fixed  coudo-  , 
tation  ;  in  order  that  it  may  be  known  f^^y^ 
what  attributea,  when  we  call  an  tha  fii 
object  by  that  name,  we  realty  mean  idapu 
to  predicate  of  the  ubject.  And  the  ^  5?'''J5f 
queBtiun  of  moat  nicety  is,  how  to  .  i,  <„  J 
Kive  this  fixed  connotaUoD  to  a  name 
with  the|tea3t  possible  change  in  th< 
objecte  which  the  name  i«  habitually  ^ 
employed  to  denote  ;  with  the  leaat  i 
pnesible  disarrangement,  either  by  i 
adding  or  substraction,  of  the  group  | 
o(  objecta  which,  ia  however  imper- 

smibe  and  hold  together ;  and  with 
the  least  vitiation  of  the  truth  of  any 
propositions  which  are  coolmoDly  re- 
ceived as  true. 

Thia  deairable  purpose,  of  giving 
a  fixed  connotation  where  it  is  want- 
ing, is  the  end  aimed  at  whenever 
any  one  attempts  to  give  a  definition 
of  a  general  name  already  in  use  ; 
every  definition  of  a  connotative  name 
b^ng  on  attempt  either  merely  to 
declare,  or  to  declare  and  analyse,  the 
connotation  of  the  name.  And  the 
fact,  that  no  questions  which  have 
arisen  in  the  moral  acjencea  have  been 
Bubjects  of  keener  controvemy  than 
the  definitions  of  almost  all  the  lead- 
ing expreaeions,  ia  a  proof  how  great 
an  extent  the  evil  to  which  we  nave 
adverted  has  attained. 

Names  with  indeterminate  conno- 
tation are  not  to  be  conlonoded  with 
names  which  have  more  than  one 
connotation,  that  is  to  say,  ambiguous 
words.  A  word  may  have  several 
meanings,  but  ail  of  them  fixed  and 
recognised  ones ;  as  the  word  pott, 
for  example,  or  the  word  bosc,  the 
various  aenaes  of  which  it  would  be 
endless  to  enumerate.  And  the  pau- 
city of  exiating  namee,  in  comparison 
with  the  demand  for  them,  may  often 
render  it  advisable  and 


n  this  multi- 
i,  distinguishing 


these  so  clearly 

being  confounded  with  one  another. 

Such  a  word  inay  be  cooaiderad  as 


19  UlU,  iiihls  ^nalstlt-f 


IV  case  in  which  a  name, 
coUytonne  thing  (whleh 


-eri  justly)  t 

""SEr. 


ling  ptowrly  o 

w,  it  Is  Ihe  rfmolatloo 
d  to  be  dropped,  what 


oil  the   phllo^uphjr  of  iDngiingo  witbuut 

focted  and  a  large  part  of  Uie  cloudlnens 
uid  conrusion  of  ideas  whlcli  have  ea- 
leloped  It,  would,  lu  all  probability,  iinva 

use  lo  express  exactly  what  I  have  eignlfied 


which  It  la  lakou  by  Mr.  Mill,  }  . 
they  bad  ta  define  it  speolfically  na 
tilod  term,  and  tofixltameinfngi 


imlrablapreclsien  which  always 
GB  tlielr  definitions,  Ibey  cti-atly 

,cept/e™.,'> 


lly,  in  their  writing 
New,  it  the  wold 


Names  aj^d  propositions. 


§6.  ThefnuithpriDoipoldifiBioiiof 
names  is  into  jjoMfiw  and  ntgatitie. 
PaaiUve,  a»  man,  tree,  good ;  nef^tive, 
u  not-mav,,  not-free,  not-good.  To 
ever;  positive  concrete  name,  a  cor- 
Tesponding  negative  ane  might  be 
fraiaed.  After  givinj^  a  name  to  any 
one  thing,  or  to  any  plurality  of  things. 
He  might  create  a  seoond  name  which 
Hhould  be  a  name  of  all  things  what- 
ever, except  that  particular  thing  or 
things.  These  negative  names  are 
empbyed  whenever  we  have  oocaeion 
to  speak  collectively  of  all  things  other 
than  some  thing  or  class  of  things. 
When  the  positive  name  is  connota- 
tive,  the  corresponding  negative  name 
is  oonnotative  likewise ;  but  in  a 
peculiar  way,  connoting  not  the  pre- 
sence but  the  Hbaence  of  an  attribute. 
Thus,  not-ichite  denotes  all  things 
whatever  except  white  things ;  and 
connotes  the  attribute  of  not  possess- 
ing whiteness.  For  the  non-posses- 
sion of  any  given  attribute  is  also  an 
attribute,  and  may  receive  a  name  as 
such ;  and  thus  negative  concrete 
names  may  obtain  negative  abstract 
names  to  correspond  to  them.* 

suited  to  the  purpose  to  vrliJcbtlieT  applied 
li,  be  dlverlea  [rom  tint  purpose  by  being 
taken  to  fulfil  another,  for  whioh  It  does 
DDt  seem  to  me  Is  be  nt  all  reqiilnnl ;  1  am 
unable  to  And  any  eipreasion  to  replace  it. 


needed,  name];,  to  dlitlngulBli  this  par- 
ticular kind  ol  involving  and  imnlving 
from  all  other  kinds,  and  to  aegure  to  ft 


whatever  excwt  tboaa  denoted  by  the 
correlative  pooitlvB  name,  but  only  tor  aU 
things  of  some  portloular  class :  not-vkili, 
lor  iuBtanoe,  tio  doema  not  to  be  a  narao 
for  evBirthing  in  nature   eicept  white 

other  than  white.    In  tliie  ciue,  however, 

denotee  ie  what  it  can  bo  prodicated  of: 
and  we  ctm  cortiinly  prodicnte  of  a  sqiind, 
nraomell.thatltlsnotwhite.  Theaffinua- 
tlon  nnd  the  negation  of  the  aamo  attrlhute 


e  poeitii 


often   negative  In  reality,   and 

others  are  reaUy  positive  though  their 
form  is  negative.  The  word  tncon- 
venienl,  for  example,  does  not  express 
the  mere  absence  of  convenience  ;  it 
expresses  a  positive  attribute,  that  of 
being  the  came  of  disoomfurt  or 
auDojanoe.  So  the  word  unpleowin', 
notwithstanding  its  negative  tann, 
does  not  connote  the  mere  absence 
of  pleasantness,  but  a  less  degree  of 
what  is  signitiad  by  the  word  painful, 
which,  it  IS  hardly  necesaaiy  to  say, 
is  positive.  IdU,  on  the  other  hand, 
is  a  word  whicl^  though  positive  in 
form,  expresses  nothing  but  what 
would  be  signified  either  by  the 
phrase  not  tuorhing,  or  by  the  phrase 
not  ditpoted  to  vwk  ;  and  tobtr,  either 
b;  not  (fruni  or  by  not  drunixn. 

There  is  a  class  of  munes  called 
privative,  A  privative  name  is  equi- 
valent in  its  signification  to  a  positive 
and  a  negative  name  taken  ti^ther ; 
being  the  name  of  something  which 
has  once  had  a'  puticular  attribute, 
or  for  some  other  reason  might  have 
been  expected  to  have  it,  but  which 
bos  it  not.  Snch  is  the  word  blind, 
which  is  not  equivalent  to  not  leeing, 
or  to  nol  capaMt  uf  teeing,  lot  it  would 
not,  except  by  a  poetical  or  rhetorical 
figure,  be  api^ied  to  stocks  and  stones. 
A  thing  is  not  usually  said  to  be  blind, 
unless  the  class  to  which  it  is  moat 
familiarly  referred,  or  to  which  it  ia 
referred  on  the  particular  occasion, 
be  chiefiy  composed  of  things  whioh 
can  see,  as  in  the  oasetoE  a  blind  man, 
or  a  blind  horse ;  or  unless  it  is  sup- . 
pnaed  for  any  reason  that  it  ought  to 
see  ;  as  in  saying  of  a  man,  that  he 
rushed  blindly  into  an  abyss,  or  of 
philosophers  or  the  clergy  that  the 
greater  part  of  them  are  bUnd  guides. 
The  names  called  privative,  therefore, 
connote  two  things ;  the  ahsenco  of 
certain  attributes,  imd  the  presence 
of  others,  from  which  the  presence 
also  oE  the  former  might  naturally 
have  been  expected. 
cannot  but  divide  the  wliole  field  of  predl- 


§  7'  '-I'tio  tif^b  leadiug  diviuon  of 
nsmea  is  into  nlatite  and  absotule,  df 
let  us  rather  uty,  r^ativt  and  mm- 
rdaiitt;  for  the  word  absolute  is  put 
tipoa  much  too  bard  duty  in  meta- 
physicB,  Dot  to  be  wiUingly  spared 
nhen  its  Berricea  can  be  diapeoaed 
with.  It  reBeniblBB  the  word  cirU  in 
the  langiuage  of  jurisprudeuce,  which 
stands  for  the  opposite  of  criminal, 
the  opposite  of  ecclesiastical,  the 
opposite  of  military,  the  opposite  of 
jMilitical— in  short,  the  opposite  of 
any   positiTS   word   which  wants  a 

Relative  names  are  such  as  father, 
son ;  ruler,  subject ;  like,  equal  ;  un- 
like, uuequal  ;  longer,  shoiter ;  cause, 
effect.  Their  characteristic  property 
is,  that  they  are  always  given  in  pairs. 
Every  relative  name  which  is  predi- 
cated of  an  object,  supposes  another 
object  (or  objects),  of  which 
predicate  eiUier  that  same  name  or 
another  relative  name  which  is  said 
to  be  the  corretaiiiie  of  the  farmer. 
Thu3,wheQ  we  call  any  person  a  son, 
we  suppose  other,  persons  who  must 
be  called  parents.  When  we  call 
any  event  a  cause,  we  suppose  another 
event  which  is  an  effect.  When  we 
say  of  any  distance  that  it  is  longer, 
we  suppose  another  distance  which  ia 
shorter.  When  we  say  of  any  object 
that  it  is  like,  we  mean  that  it  is  like 
some  oilier  object,  which  ia  also  said 
to  be  like  the  first.  In  this  last  case 
both  objects  receive  the  same  name  ; 
the  relative  term  is  ita  own  correlative. 

It  is  evident  that  these  words, 
when  concrete,  are,  like  other  con- 
crete general  names,  coanatative ; 
tiiey  denote  a  subject,  and  connote 
an  attribute  ;  and  each  of  them  has 
or  might  have  a  corresponding  alj- 
atract  name,  to  denote  the  attribute 
connoted  by  the  concrete.  Thus  the 
concrete  like  has  its  abstract  lUenesi ; 
the  concretes,  father  and  son,  have, 
or  might  have,  the  abstracts,  pater- 
nity, and  filiely,  or  aonship.  The 
concrete  name  connotes  an  attribute, 
ftnd  the  abstract  name  which  answers 
to  it  denotes  that  attribute.     But  of 
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wliat  nature  is  Uie  attribute  T  Where- 
in consists  the  peculiarity  in  the  ooa- 
notation  of  a  relative  name  T 

The  attribute  signified  by  a  relative 
name,  say  some,  ia  a  relation  ;  and 
this  they  give,  if  not  as  a  sufficient 
explanation,  at  least  aa  the  only  one 
attainable,  If  ^the;  are  asked,  What, 
then,  is  a  relation  T  they  do  not  pro- 
fess to  be  able  to  tell.  It  ia  generally 
r^arded  as  something  peculiarly  re- 
oondite  and  mysterious.  I  cannot, 
however,  peroelve  In  what  respect  it 
is  mora  so  than  any  other  attribute  ; 
indeed,  it  appears  to  me  to  be  so  in  a 
somewhat  leas  degree.  I  conoeiva 
rather,  that  it  is  by  examining  into 
the  aignification  of  relative  names,  or, 
in  other  words,  into  the  nature  of  the 
attribute  which  they  connote,  that  a 
clear  insight  may  beat  be  obtained 
into  the  nature  of  all  attributes  :  of 
may   all  that  ie  meant  by  an  attribute. 

It  is  obvioua,  in  fact,  that  if  we 
take  any  two  correlative  names, 
father  and  ton  for  instance,  though 
the  objects  de-noted  by  tbs  names 
are  different,  they  both,  in  a  certain 
sense,  connote  the  same  thing.  They 
cannot,  indeed,  be  said  to  connote  the 
same  ailrihtiie .'  to  be  a  father,  is  not 
the  same  thing  as  to  be  a  son.  But 
when  we  call  one  mon  a  father, 
another  a  son,  what  we  mean  to 
affirm  ia  a  aet  of  facta,  which  are 
exactly  the  same  in  both  cases.  To 
predicate  of  A  that  he  is  the  father 
of  B,  and  of  B  that  he  is  the  son  of 
A,  ia  to  aaaert  one  and  the  some  fact 
in  different  words.  The  two  pro- 
positions are  exactly  equival^t : 
neither  of  them  asserts  more  or 
aaserts  less  than  the  other.  The 
paternity  of  A  and  the  fiiiety  of  B 
are  not  two  facta,  \mt  two  modes  of 
expressing  the  same  fact.  That  fact, 
when  analysed,  consists  of  a  series  of 
physical  events  or  phenomena,  in 
wtuch  both  A  and  B  are  parties  con- 
cerned, and  from  which  they  both 
derive  names.  What  those  names 
really  connote,  is  this  series  of  events  : 
that  is  the  meaning,  and  the  whole 
meaning,   which   either  of  them  \i 
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Intended  to  conrey.  The 
events  may  be  said  to  ixm 
relation  ;  tbe  BChoolmen  called  it  the 
fonndatioQ  of  the  relation,  fmula- 
OMntum  r^ationi*. 

In  this  manner  any  fact,  or  seriea 
of  facts,  in  which  two  different 
objects  are  implicated,  and  which  is 
therefore  predicable  of  both  of  them, ' 
may  be  either  conaidered  aa  conati- 
tuting  an  attribute  of  the  one,  or  an 
attribute  of  the  other.  According  aa  ^ 
we  consider  it  in  tbe  former,  or  in ' 
the  latter  aspect,  it  is  connoted  b; 
the  one  or  tbe  other  of  the  to-o  corre- 
lative names.  Father  connotes  tbe 
fact,  regarded  as  constituting  an 
attribute  of  A  i  *o»  connotes  tbe 
same  fact,  as  constituting  an  attri- 
bute of  B.  It  may  evidently  be 
regarded  with  equal  propriety  in 
either  Lght.  And  all  that  appears 
necessary  to  account  for  the  exist- 
ence of  relative  names,  is,  that  when- 
ever there  is  a  fact  in  which  two  in. 
dividuais  are  concerned,  an  attribute 
grounded  on  that  fact  may  be  ascribed 
to  either  of  these  individuals. 

A  name,  therefore,  la  said  to  be 
relative,  wlien,  over  and  above  the  ob- 
ject which  it  denotee,  it  implies  in  its 
signification  the  existence  of  another 
object,  also  deriving  a  denomination 
from  the  same  fact  which  is  tbe  ground 
of  tbe  first  name.  Or  (to  express  the 
same  meaning  in  other  words)  a  name 
is  relative,  when,  being  the  name  of 
one  thing,  its  signiGcation  cannot  be 
explained  but  bj  mentioning  another. 
Or  we  may  state  it  thus — when  the 
name  cannot  be  employed  in  discourse 


but  tbowi  of  its  attribntee  whicb  are 
eipresaed  by  relative  names,  would 
on  that  Buppoeitioa  be  swept  away. 

§  8.  Names  have  been  further  dis- 
tinguished into  unironij  and  i^ut- 
vocal :  these,  however,  are  not  two 
kinds  of  nanes,  but  two  different 
modes  of  employing  names.  A  name 
is  univDcal,  or  applied  univocally,  with 
respect  to  all  things  of  which  it  can 
be  predicated  in  rA«  aanioniM,-  it  is 
equivocal,  or  applied  (equivocally,  as 
respects  those  things  of  which  it  is 
predicated  in  different  senses.  It  is 
scarcely  necessary  to  give  instances 
of  a  fact  so  familiar  aa  tbe  double 
meaning  of  a  word.  In  reality,  as 
bas  been  already  observed,  an  aqui- 
vocat  or  ambiguous  word  is  not  one 
name,  but  two  namea,  accidentally 
coinciding  in  sound.  FUe  meaning  a 
steel  instrument,  and  fiU  meaning  a 
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:  other  thing  than  wbat 
it  is  itself  tbe  name  of,  be  either 
expressed  or  understood.  These  de- 
finitions are  all,  at  bottom,  equivalent, 
being  modes  of  variously  expresung 
this  one  distinctive  circumstance — 
that  every  other  attribute  of  an  object 
m^ht,  without  any  contradiction,  be 
conceived  still  to  exist  if  no  object 
besides  that  one  bad  ever  eiistei?    ' 

*  Or  rather,  all  objects  except  Itself 
the  tenipleut  lolnd ;  lor,  u  we  sbaU 


le  of  aoldiei 


lidered  one  word,  because 
alike,  than  grcrue  and  Orrece 
have,  because  they  are  pronounced 
alike.  They  are  one  sound,  ai^nv- 
priated  to  form  two  different  wmhIs. 
intormediato  case  is  that  of  a 
used  analojicattj  or  metaphori- 
cally ;  that  is,  a  name  which  is  pre- 
dicated of  two  things,  not  univocally, 
exactly  in  the  same  signification, 
but  in  significations  somewhat  similar, 
rhich  being  derived  one  from  tbe 
,  one  of  them  may  be  considered 
the  primary,  and  the  other  a  secondary 
signification.  As  when  we  speak  of  a 
bnlliant  light  and  a  brilliant  achieve- 
ment. The  word  ia  not  applied  in  the 
same  sense  to  tbe  light  and  to  tbe 
achievement;  but  having  been  applied 
to  the  light  in  its  original  sense,  that 
of  brightness  to  the  eye,  it  is  trans- 

hercalter.  tn  asnitie  an;  attribnte  to  an 
oblact,  necesBuil;  implies  a  mind  to  per- 

ThD  simple  and  Flenr  eiplnnntlan  glyon 
in  tlie  text,  of  relstlon  «nd  reliUJ.e  monoih 
n  .ubjeet  lo  long  tho  opprobrium  of  meU. 
phynlcs,  wM  given  (as  far  as  1  know)  for 
tlie  lirtt  time,  by  Mr.  James  Hill,  In  bis 

AnBlyiisofther        "  '  " 

HItuf. 
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ferred  to  the  achievement  in  n  deriva- 
tive BignificabiiHi,  supposed  i 
somewhat  like  the  priuiitive 
The  ward,  however,  is  just  as  properly  i 
two  names  InBtead  of  one,  in  this  1 
case,  aa  Id  that  of  the  moet  perfect  ] 
ambiguity.  And  one  of  the  com- 
monest forma  of  fallacious  reasoning  Existence,  as  tlie  basis  of  Logic,  did 
arising  from  ambiguity,  is  that  of  not  eacapu  the  attention  of  the  school- 
ai^uing  from  a  meta^ihurical  eipres-  men,  and  of  their  master  Aristotle, 
sion  aa  if  it  were  literal ;  that  is,  as  if  the  most  comprehensive,  if  not  also 
a  word,  when  applied  melaphoricaily,  the  moat  sagacious,  of  the  ancient 
were  the  same  name  aa  when  taken  |  philosophers.  The  Categories,  or  Pre- 
in  its  original  sense  :  which  will  be  dioaments^the  former  a  Greek  word, 
seen  more  particularly  in  ita  {Jam. 


of  all  kinds  of  Things 
which  are  capable  of  being  made  pre- 
dicates, or  of  having  any^ing  predi- 
cated of  them:  after  which  to  determine 
the  import  of  Predication,  that  is,  of 
Tj itions,  can  be  no  arduous  task. 

the 


CHAPTER  III 


OE  THIKfiS    DEKOTED   BT  NAUES. 
I.  LOOKDIO  back  now  to  the  corn- 


literal  tcanalatian 
Latin  langQoge — were  believed  to  bt 
an  enumeration  of  all  thinga  cspabli 

of  being ^ 

the  (uini 


by 


which  things 
could  be  distributed ;  which,  there- 
fore, were  so  many  highest  Predicates, 
one  or  other  of  which  was  supposed 
capable  of  being  atHrmed  with  truth 

iw  far  it  has   of  every  nameable  thing  whatsoeTcr. 

found,  is  the    The  following   are   tile   classes   into 


which,    according   to    this    school    of 

Shilosophy,  Things  in  general  might 
e  reduced ; — 


n«<ir. 


Theory  of  Proof.    But  proof  suppoaea 

something  provable,  which '  ■--  - 

Proposition  or  Assertion ; 
thing  but  a  Fropoaition  i 
object  of  belief,  or  therefore  of  proof. 
A  Proposition  is,  discourse  which 
affimjs  or  denies  Bomething  of  some 
other  thing.  This  is  one  step  :  there 
must,  it  aeems,  be  two  thina:3  con- 
cerned in  every  act  of  belief.  But 
what  are  these  Thinga!  They  can 
be  no  other  than  those  signified  by 
the  two  names,  which  being  joined 
together  by  a  copula  constitute  the 
Proposition.  If,  therefore,  we  knew 
what  all  names  signify,  we  should 
know  everything  which,  in  the  exist- 
ing state  of  human  knowledge,  is  cap-  <  marked  out  by  the  language  of  fai 
able  either  of  being  mode  a  subject  life,  with  little  or  no  attempt  to  pene- 
oC  affirmation  or  denial,  or  of  being  trate,  by  philoaophio  analysis,  to  the 
itself  affirmed  or  denied  of  a  subject,  ratiimale  even  of  those  common  dis- 
We  have  accordingly,  in  the  pr^»d-  tinctions.  Such  an  analysis,  however 
ing  chapter,  reviewed  the  various  superfici^y  conducted,  would  have 
kinds  of  Names,  in  order  to  ascertain  shown  the  enumeration  to  be  lioth 
what  is  signified  by  each  of  them,  redundant  and  defective.  Some  ob- 
And  we  have  now  carried  this  survey  jects  are  omitted,  and  others  repeated 
far  enough  to  be  able  to  take  an  several  times  under  dilTerent  heads. 
account  of  its  results,  and  to  exhibit  It  is  like  a  division  of  aoimots  into 


ijunlltju. 


ins  of  this  clossifica- 
ous  to  require,  and 
sufficient  to  reward. 


-    catalogue  of  the  distinctions  rudely 
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men,  quadrupeds,  horasB,  assea,  Midi  g  2... Before  recommencing,  und«c 
ponies.  That,  for  instance,  coutd  not  better  -auspicei,  the  attempt  made 
be  »  very  oompreheDBire  view  of  the  with  auch  imperfect  aucceaa  by  the 
nature  of  Relation  which  could  ei- '  early  logicians,  we  must  take  notice 
elude  action,  passivity,  and  local  uf  an  unfortunate  ambiguity  in  all  tlie 
situation  from  that  categoi;.  The  concrete  names  which  correspond  to 
same  observation  applies  to  the  cute-  the  most  general  oE  all  abstract  terms, 
goriea  Quanda  (or  position  in  time),    the  word  Existence.    When  we  have 


and  Ubi  (or  position  in  space) ;  while 
the  distinction  between  the  latter 
and  Situs  is  merely  verbal.     The  tn- 


of  anything  besides  aubstoacea  and 
attributes.  In  what  category  are  we 
to  place  sensations,  or  any  other  feel- 
ings and  states  oE  mind ;  as  hope, 
joy,  fear ;  sound,  smell,  taste ;  pain, 
pleaanra;  thought,  judgment,  concep- 
tion, and  the  like!  Probably  all 
these  would  have  been  placed  by  the 
Ariatutelian  school  in  the  categories 
of  aetio  and  paaio ;  and  the  relation 
of  such  of  them  us  are  active,  to  their 
objects,  and  of  such  of  them  as  are 
passive,  to  their  causes,  would  rightly 
be  9D  placed ;  but  the  things  them- 
aelves,  the  feelings  or  states  of  mind, 
wrongly.  Feelings,  or  states  of  con- 
sdousness,  are  assuredly  to  be  ac- 
counted among  realities,  but  they 
cannot  be  redioned  cither  among 
substances  or  attributes,' 


g  psssnge  Profeei 


AS  a  dassiflcBtloD 


Dilngi  whicl 
»Ui»tea,aro( 


jprtSlca 


an  aualnii  of  the  final  Impott  <A  pnjdloi. 
Hon.  Viewed  In  Oils  litthl.  thoy  ure  npt 
npcii  to  tliB  objections  oacrod  by  Mr.  Ulll. 
The  propor  queation  tu  ask  Is  not— In  wliat 
Category  BTB  wo  to  plsoa  Kerisations  or  ntlior 
feellon  or  states  of  mind  F  but,  Under 
wha.t  Cat»f nricB  cun  wo  oredlcatd  remrd- 


hicb  shall  be 
capable  of  denoting  whatever  exists, 
as  cimtradistinguished  from  non- 
entity or  Nothing,  there  is  hardly  a 
word  applicable  to  the  purpose  which 
is  not  also,  and  even  more  familiarly, 
taken  in  a  sense  in  which  it  denotes 
only  substances.  But  substances  are 
not  all  that  exists ;  attributes,  if 
such  things  are  to  be  spoken  of,  must 
be  said  to  exist ;  feelings  certainly 
exist.  Yet  when  we  speak  of  an 
object,  m  oi  a,  i^ing,  we  are  almost 
always  auppoaed  to  mean  a  substance. 
There  seems  a  kind  of  contradiction 
in  using  such  an  expression  as  that 
one  Iking  is  merely  an  attribute  of 
another  thing.  And  the  announce- 
ment of  a  Classilication  of  Things 
would,  I  believe,  prepare  moat  readers 
ths  CategorlBB  on  the  plun— Hero  is  an  in- 
Ai_ij..  ,1 ,  _L  -*  ;_  .»._  o__i  inalyi*iB  of  sU 


bout  hi 


if  the 


Calwory  O^it.'e  nu  corCnluly  understood 
by  ArlBtotla  to  bo  n  general  neiat  for  all 
possible  answers  to  tlio  quoatJoaB  Quid  eit? 

Tldual ;  AS  the  otiier  Oitagorles  are  nunes 

questions quButum tit T  Quoleslt!  Ac.    In 


classjacatlon  of  Things,  and  curled  1 
out  ae  auch,  dlilding  down  the  Cal4 
Biibatnuce  us  a  natmsllflt  might  do, 
the  differant  classes  of  physical  or  i: 
phyulciU  objccU  as  dlntiiifulahcd 
ntlrlbutea,  and  the  other  Categories 
theprincinRlTarietleBof  quar"*-  '" 
relatiou.  ic.    It  is,  therelon 

t;ct  of  complaint  aealnat  the    ,      ... 
ad  no  CataAory  of  Feeling.    FeeltAfl 

aMUiHdly  prealosble  ae  a  sutr 

of  every  particular  kind  of  f( 
BtAooe,  as  in  Mr.  Bsiu's  euuuuic,  m  nupa  i 
but  it  ciumot  be  brought  within  any  of  IhB 
Categories  as  interpreted  either  by  AristotU 


tty,  quality, 


e,  ?o™™- 
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like  those  in  word  Entit;,  ■  piece  o(  barbarous 
DBtural  birtoi^,  beginoing'  with  the  ;  Latin,  inreoted  by  the  schcxiliiien  to 
great  divisions  of  animal,  vegetable,  be  used  as  on  abstract  name,  in 
and  KiinerjJ,  and  subdividing  them  which  class  its  grammatical  form 
into  ulasses  and  orders.  If,  rejecting  '  would  seem  to  place  it;  hut  being 
the  word  Thing,  we  endeavoilr  to  find  ,  seized  by  logicians  in  distress  to  stop 
another  of  a  more  geuetBl  import,  or  |  a  leak  in  their  terminology,  it  haa 
it  least  more  exclusively  confined  to   ever  since  been  used  a 


that  gener&l  import,  a  word  denoting 
tM  that  eiista,  and  connoting  only 
simple  existenoe ;  no  word  might  In 
presumed  fitter  for  such  a  purpose 
thui  being ;  originally  the  present 
participle  of  a  verb  which  in  one  of 
its  meanings  is  exactly  equivalent  to 
the  verb  ezut),'  and  therefore  suitable, 
even  by  its  gnunmaticaJ  formation,  to 
be  the  concrete  of  the  abstract  aciH- 
tTKC  But  thia  word,  strange  as  the 
fact  may  appear,  is  still  more  com- 
pletely spoiled  for  the  purpose  wMch 
it  seemed  expressly  made  for,  than 
the  word  Thing.  Jleine  is,  by  custom, 
exactly  synonymous  with  aubstance  ; 
except  that  it  is  free  from  a  slight 
taint  of  a  second  ambiguity;  bemg 
i^iplied  impartially  to  matter  and  to 
mind,  white  aubstauce,  though  ori- 
ginally and  in  strictness  applicable  to 
both,  is  apt  to  surest  in  preference 
the  idea  of  matter.  Attributes  ore 
never  colled  Beings  ;  nor  are  feelings, 
A  being  is  that  which  excites  feelings, 
and  whiah  possessea  attributes.  The 
soul  Is  called  a  Being ;  God  and 
angels  are  called  Beings ;  but  if  we 
were  to  say,  extension,  colour,  wig. 
dom,  virtue,  are  beings,  we  ^ould 
perhaps  be  suspected  of  thinking  with 
some  of  the  andents,  that  the  cardinal 
virtues  are  animals  ;  or,  at  the  least, 
of  holding  with  the  Platouic  school 
the  doctrine  of  self-eiiatent  Ideas,  or 
with  the  followers  of  Epicurus  that  of 
Senaihle  ITonna,  which  detach  them- 
selves in  every  direction  from  bodies, 
and  by  coming  in  contact  with  our 
organs,  cause  oar  perceptions.  We 
should  be  supposed,  in  short,  to  be- 
lieve that  Attributes  are  Substances. 
In  consequence  of  this  pervereiou 
of  the  word)  Being,  phUosophers 
looking  about  for  something  to  supply 
its  plue,  laid  their  hands  upon  the 


The  kindred  vrord  atenee, 
bom  at  the  same  time  and  of  the 
same  parents,  scarcely  nnderweut  a 
more  complete  transformation  when, 
from  being  the  abstract  of  the  verb 
U>  be,  a  came  to  denote  sonietbing 
BufBciently  concrete  to  be  enclosed 
in  a  glass  bottle.  The  word  Entity, 
since  it  settled  down  into  a  concrete 
name,  has  ret^ned  its  univerBality 
of  signiScatiou  somewhat  less  im- 
paired than  any  of  the  names  before 
mentioned.  Yet  the  same  gradual 
decay  to  which,  after  a  oertain  age, 
all  toe  language  of  psychology  seems 
liable,  has  been  at  work  even  here. 
If  you  call  virtue  an  entity,  you  are 
indeed  somewhat  less  strongly  sus- 
pected  of  believing  it  to  be  a  sub- 
stance than  if  you  called  it  a  being  ; 
but  you  are  by  no  means  tree  from 
the  suspicion.  Every  word  which 
was  originally  intended  to  connote 
mere  existence,  seems,  after  a  time, 
to  enlarge  its  oonnotation  to  teparate 
existonoe,  or  existence  freed  from  the 
condition  of  belonging  to  a  substance  ; 
which  condition  &ing  precisely  what 
constitutes  on  attribute,  attributes 
are  gradually  shut  out;  and  along 
with  them  feelings,  which  in  tdnoty- 
nine  cases  out  of  a  hundred  have  no 
other  name  than  that  of  the  attribute 
which  is  grounded  on  them.  Strange 
that  when  the  greatest  embarrassment 
felt  by  all  who  have  any  considerable 
number  of  thoughts  to  express,  is  to 
find  a  sufficient  variety  of  precise 
words  fitted  to  express  them,  there 
should  be  no  practice  to  which  even 
sdentiGo  thinlcers  are  more  addicted 
than  that  of  taking  valuable  words  to 
express  Ideas  which  are  sufficiently 
expressed  by  other  words  already 
amtropriated  to  them. 
When  it  is  impossible  to  obtain  good 


hyGoogIc 


f 


3.  A  Feeling  and  &  State  of  Con- 

uanees  ore,  in  the   l&ngaage  of 

philnsophf ,   equivalent   expreesions : 
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tiMla,  the  next  belt  thing  is  to  under-  term  Feeling  being  of  conrec  under- 
etand  thoroughly  the  defects  of  those  i 
we  have.  I  have  therefore  warned 
the  reader  of  the  ambiguity  of  the 
names  which,  for  want  of  better,  I  am 
DMSEsitated  to  employ.  It  must  now 
be  the  writer's  endeavour  so  to  employ 
them  as  in  no  case  to  leave  the  id 
ing  doubtful  or  obscure.  No  or  .... 
the  above  terms  being  altogether  un-  everything  is  a  feeling  of  which  the 
ambiguous,  I  ahall  not  confine  myself  mind  is  conscious  ;  everything  nhich 
to  any  one,  but  shall  employ  on  each  it  /erf*,  or,  in  other  words,  which 
occasion  the  word  which  seems  least  forma  a  part  of  its  own  eentient  exist- 
likely  in  the  particular  case  to  lead  to  ence.  In  popular  language  Feeling 
inisunderBtanding  ;  nor  do  I  pretend  is  not  always  synonymous  with  State 
to  use  either  these  or  any  other  words  of  Consciousness  ;  being  often  taken 
with  a  rigorous  adherence  to  one[single  more  peculiarly  for  those  states  which 
sense.  To  do  so  would  often  leave  us  are  conceived  as  belonging  to  the 
irithout  a  word  to  express  what  is  sensitive,  or  to  the  emotional,  phasii 
signified  by  a  known  word  in  some  one  of  our  nature,  and  sometimes,  with  a 
or  other  of  its  senses  :  unless  authors  still  narrower  rostriction,  to  the  enw- 
had  an  unlimited  licence  to  coin  new  tional  alone,  as  distinguished  from 
words,  together  with  (what  it  would  what  are  conceived  as  belonging  to 
be  more  difiiciUt  to  assume)  unlimited  the  percipient  or  to  the  int^leotual 
power  of  making  readers  understand  phasis.  Sut  this  is  an  admitted 
them.  Nor  would  it  be  wise  iu  a  departure  from  correctness  of  Ian- 
writer,  on  a  subject  involving  so  much  guage  ;  just  as,  by  a  popular  perver- 
uf  abstraction,  to  deny  himself  the  sion  the  exact  converse  of  this,  the 
advantage  derived  from  even  an  im-  word  Mind  ia  withdrawn  from  its 
proper  use  of  a  term,  when,  by  means  rightful  generality  of  signification, 
of  it,  some  familiar  association  is  called  and  restricted  to  the  intellect.  The 
up  which  brings  the  meaning  home  to  still  greater  perveraion  by  which 
the  mind,  as  it  were  by  a  flash.  |  Feeling  is  sometimea  confined  not 
The  difficulty  both  to  the  writer  and  only  to  bodily  seneationn,  hut  to  the 
reader,  of  the  attempt  which  must  be  sensations  of  a  single  sense,  that  of 


vague  words 
convey  a  precise  meaning,  is  not 
wholly  a  matter  of  regret.  It  is  not 
unfitting  that  logical  treatises  should 
afford  an  example  of  that,  to  facilitate 
which  is  among  the  most  important 
uaes  of  logic  Philosophical  language 
will  for  a  long  time,  and  popular 
language  still  longer,  retain  so  much 
of  vagueneaa  and  ambiguity,  that 
logic  would  be  of  little  vune  if  it  did 
not,  amoi^  its  other  advant^es, 
exercise  the  understanding  in  doing 
ita  work  neatly  and  correctly  with 
these  imperfect  tools. 

After  this  preamble  it  ia  time  to 
proceed  to  our  enumeration.  We 
shall  commence  with  Feelings,  the 
simplestclasBof  nami^ablethingB;  the 


touch,  needs  not  to  be  more  particu- 
larly adverted  to. 

Feeling,  in  the  proper  sense  of  the 
term,  ia  a  genus,  of  which  Sensation, 
Emotion,  and  Thought,  are  subordi- 
nate species.  Under  the  word  Thought 
ia  here  to  be  included  whatever  we 
internally  conscious  of  when  n 


^  said  to  think  ;  f  roi 


I  that 


think  of  a  red 

colour  without  having  it  before  onr 
eyes,  to  the  most  recondite  thongbta 
of  a  philosopher  or  poet.  Se  it  re- 
membered, however,  that  by  a  thought 
Is  to  be  understood  what  passes  in 
the  mind  itself,  and  not  any  object 
external  to  the  mind,  which  the  person 
ia  commonly  said  to  be  thinking  of. 
He  may  be  thinking  of  the  sun,  or  of 


THINGS  DENOTED  BY  NAMES. 


33 


God,  but  the  nun  and  God  are  not 
thuiigLCs  ;  his  mental  image,  howevn', 
nf  the  sun,  and  hia  idea  of  God,  are 
tboughta  ;  states  of  hia  mind,  not  of 
tlib  objecta  thcmaelvt-s ;  and  ao  alaa 
is  hia  belief  of  the  existence  of  the 
sun,  or  of  God  ;  or  his  disbelief,  If  the  | 
cat*e  be  so.  Even  imaginat;  objects  | 
(which  are  said  to  exist  only  in  our 
iduae)  are  to  be  distinguished  from 
our  ideas  of  thetn.  I  may  think  of  a 
hobgoblin,  as  I  may  think  of  the  loaf 
whicli  was  eaten  yesterday,  or  uf  the 
flower  which  will  blonm  to-morrow. 
But  the  hobgoblin  which  never  exiated 
is  not  the  same  thing  with  my  idea 
of  a  hubgobLn,  any  more  thui  the 
loaf  yhich  Dues  existed  is  tile  same ' 
thing  with  my  idea  of  a  loaf,  or  the  I 
flower  which  does  not  yet  exist,  but 
which  will  exist,  ie  the  same  with  oiy 
idea  of  a  flower.  They  are  all,  not 
thoughts,  bat  objects  of  thought ; 
though  at  the  present  time  all  the 

In  like  manner,  a  Sensation  is  to  i 
be  carefully  djetinguiehed  from  the : 
object  which  causes  the  sensatiou  ; ' 
our  sensation  of  white  from  a  white 
object:  noris  ittesatobediatinguished 
fiom  the  attribute  whiteness,  which 
we  ascribe  to  the  abject  in  consequence 
of  ita  exciting  the  sensation.  Unfor- 
tunately for  cleHmesB  and  doe  dia- 
criroinatioD  in  considering  these  sub- 
jects, our  aensationa  seldom  receive 
separate  names.  We  have  a  name 
for  the  objects  which  produce  in  us 
a  certain  sensation  :  the  word  tckUe. 
We  have  a  name  for  the  quality  in 
thoae  objects,  to  which  we  ascribe 
thu  sensation  :  the  name  vihileneai. 
But  when  we  speak  uf  the  sensation 
itaelf  (as  we  have  not  occasion  to  do 
this  often  except  in  our  scientilic 
apeculationst,  language,  which  adapts 
itself  for  the  most  part  only  to  the 
Finanran  uses  of  life,  baa  provided  us 
with  no  single-worded  or  immediate 
designation  ;  we  munt  employ  a  cir- 
cumlocntion,  and  aay,  The  senaotiou 
of  white,  or  The  sensation  of  whito- 
nesa  ;  we  must  denominate  the  aensa. 
tion  either  from  the  object,  or  from 


the  attribute,  by  which  it  is  excited. 
Yet  the  aensation,  though  it  never 
does,  might  very  well  be  coticeired  to 
exist,  without  anythbg  whatever  to 
excite  it.  We  can  conceive  it  as 
arising  spontaneously  in  the  mind. 
But  if  it  so  areae,  we  should  have 
no  name  to  denote  it  which  would 
not  be  a  misnomer.  la  the  case  of 
our  sensations  of  hearing  we  are 
better  provided  ;  we  have  the  word 
Sound,  and  a  whule  vocabulary  of 
words  to  denote  the  various  kinds  of 
sounds.  For  as  we  are  often  conscious 
of  these  aeosatiuna  in  the  absence  of 
any  perceptible  object,  we  can  more 
easily  conceive  having  them  in  the 
absence  of  any  object  whatever.  We 
need  only  shut  our  eyes  and  listen  to 
music,  to  have  a  conception  of  an  uni- 
verae  with  nothing  in  it  except  sounds, 
and  ouiselvea  hearing  them ;  and  what 
ia  easily  conceived  separately,  easily 
obtains  a  separate  name.  But  in  gene- 
ral our  names  of  seosations  denote  in- 
discriminately the  sensation  and  the 
attribute.  ThUB,  coUmr  stands  for  the 
aensationa  of  white,  red,  &c,  but  also 
for  the  quality  in  the  coloured  object. 
We  talk  of  the  colours  of  things  a.s 
among  their  propertici. 

§4.  In  the  caae  of  sensations, 
another  distinction  baa  also  to  be 
kept  in  view,  which  is  often  con- 
founded, and  never  without  mis- 
chievouB  consequences.  This  is,  the 
distinction  between  the  sensation  it- 
self, and  the  state  of  the  bodily  organs 
which  precedes  the  sensation,  and 
which  constitutea  the  physical  agency 
by  which  it  is  produced.  One  of  the 
sources  of  confusion  on  this  subject  is 
the  division  commonly  made  of  feel- 
ingaintoBodilynndMental.  PhQoso. 
phically  speaking,  there  is  no  founda. 
tion  at  all  for  this  distinction  :  even 
sensations  are  states  of  the  sentient 
mind,  not  states  of  the  body,  as  dis- 
tinguished from  it.  What  I  am  con- 
scioua  of  when  I  aee  the  colo\ir  blue, 
is  a  feeling  of  blue  colour,  which  is 
one  thing;  the  picture  on  my  retina, 
or  the  phenomenon  of  hitherto  mjis- 
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terioua  nature  wliich  taltM  pUoe  in    pneed  to  originate,  n 

my  optic  nerve  or  in  my  brain,  ia  i  under  which  they  a 
another  thhi^  of  which  I  am  not  at .  m  the  reverae,  >'a; 
all  coDsciouB,  and  vhioh  xnentifiQ  in-  (ai  Dr.  Whewell  e 
vestigation  alone  coulU  hava  apprised   diukI  be  meant  ir 


leor.    The» 


«  atate*  of  my  body  :  |  to  indicate  that  aa  they  ai 


hut  the  ■eneation  of  bine,  which  ia  I  atates  of  mind,"  it  JB  anperflnn 
the  conBoquence  of  theee  atatea  of  ;  inqiiire  into  their  diitinguiihing  peou- 
body,  in  nut  a  atate  of  body :  that  I  UaritJea.  I  abatain  from  the  inquiry 
which  pereeivea  and  ia  conaeioua  ia  aa  irrelevant  to  the  acienoo  of  l<^ic. 
called  Mind.     When  aenwitiona  are '  In    theae    ao-called    peroeptioni,    iht 


immediately  oooaaioned  by  bodily  which  are  citsmal  to  itaelt,  1  ci 
atatee  ;  whereas  the  other  kinda  of  only  eaaea  of  belief  ;  but  of  belief 
feelinga,  thoughta,  fur  Inatanoe,  or  which  elaimi  to  be  intoitivt^  or  inde- 
"-    -      ---    -"^mediately    eidted  I  pendent  of  eitemal  eridence.     ■^"-  — 


not  by  anything  acting  upon  the 
bodily  oT^ns,  but  by  aensationa,  or 
liy  previous  thoughta.  Thia,  however, 
i?  a  diatioction  not  in  our  feelinga, 
but  in  the  agency  which  ptoduoea  our 
feelinga :  all  of  them  when  actually 
produced  are  atatea  of  mind. 

Beeidea  the  affection  of  our  bodily 
organs  from  without,  and  the  aenaa- 
tion  thereby  produced  in  our  minda, 
many  writers  admit  a  third  link  in 
the  chain  of  phenomena,  which  they 
caJl  a  Perception,  and  which  oonsiBte 
in  the  recognition  of  ut  external 
object  as  the  exciting  cause  of  the 
aenaation.  This  perception,  they  aay, 
in  an  net  <)f  the  mind,  proceeding 
from  ita  own  apontaneona  activity ; 
while  in  a  sensation  the  mind  ia  pas- 
aive,  being  merely  acted  upon  by  the 
outward  object.  And  aooording  to 
Home  metaphyaiciana,  it  la  by  an  act 
of  the  mind,  similar  to  perception, 
except  in  not  being  preceded  by  any 
aenaation,  tbnt  the  eiiatencs  of  God, 
the  Boul,  and  other  hyperphyaieal 
obj«:tB  ia  recognised. 

These  acts  of  what  is  termed  per- 
ception, whatever  be  the  concluaion 
ultimately  come  to  >«epecting  their 
nature,  muat,  I  conceive,  take  their 
place  among  the  varieties  oi  feelings 
or  staffs  of  mind.  In  ao  clasaing 
them,  I  have  not  the  amalleat  inten- 
tion of  declaring  or  insinuating  any 
thtory  aa  to  the  law  of  mind  in  which 
thi-Fc  mental  processea  may  be  aop- 


liea  tMfore  me,  I  ai 
of  certain  sensations  which  I  raceiva 
ftoat  it ;  bnt  if  I  aay  that  theae  aen- 
sationa come  to  me  from  on  external 
objeot  wtiich  I  peretire,  the  meaning 
of  theae  ivords  is,  that  receiving  the 
aensationa,  I  intuitively  bditve  that  an 
external  caoae  of  those  aensationa 
eiiata.  The  laws  of  intdtiTe  belief, 
and  the  conditiona  under  which  it  it 
legitimate,  are  a  subject  which,  aa  ne 
have  already  ao  often  temaiked,  be- 
longs not  to  logic,  but  to  the  acienoe  of 
the  ultimate  lawa  of  the  human  mind- 
To  the  same  region  of  apeculation 
belongs  all  that  can  be  said  respecting 
the  diatinction  which  the  German 
metaphyaiciana  and  their  French  and 
English  firilowera  ao  elaborately  draw 
between  the  aett  of  the  mind  and  its 
merely  paasiie  ttatta ;  between  what 
it  receives  from,  and  what  it  gives  to, 
the  crude  materials  of  ita  experience. 
I  am  aware  that  with  referenoe  to  the 
view  which  those  writera  t^e  of  the 
primary  elementa  of  thou)^t  aad 
knowledge,  this  diattnction  ia  funda- 
metttaL  But  for  the  pvaent  purpose, 
which  ia  to  examine,  not  the  ordinal 
groundwork  of  oar  knowledge,  but 
how  we  OMne  by  that  portion  of  it 
which  fa  not  original ;  the  difference 
between  active  and  pnaaive  atatea  of 
tnind  ia  of  secondary  importance. 
For  us,  they  all  am  states  of  mind, 
•  Fhiloiophs  ef  Ou  Indii/iit'i    ScitHcti, 
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they  Itll  are  feelingi ;  bj  which,  let  It  I  thing ;  tiis  two  together  ooiutitabethe 
be  sud  once  more,  I  meaa  to  inpl^  j  nctioD.  I  fonn  tha  puipote  of  instantly 
nothing  of  pMsivity,  but  limply  that  moving  my  arm;  that  ia  a  state  of  my 
thtr   are   jwyehologiekl    faota,    facta !  mind  :  my  aim   (not  being  tied  or 


which  tAke  place  in  tha  mind,  aod 
to  be  ouefull;  dietingniahed  from  the 
.external  or  phyaieal  facta  with  which 
they  may  be    coimected   either    as 


%  5.  Among  ootire  statea  of  miad, 
there  is,  hoM'ever,  one  apeciee  which 
merits  particular  attention,  because 
it  fcHinB  a  prinojpal  part  ol  the  oon- 
notattoD  of  aome  important  classes  of 
names.  I  mean  i-oiitioiu,  or  acts  of 
the  wiU.  When  we  apeak  of  sentient 
beings  by  relative  munea,  a  large 
portion  of  the  coDnotatioa  of  the 
name  usually  consists  of  the  actions 
of  those  beings  ;  actions  past,  present, 
and  possible  or  probable  future.  Take, 
for  iustanoe,  the  words  Sovereign  and 
Subject.  What  meaning  do  these 
A'orda  amvey,  but  that  of  innumerable 
actions,  done  or  to  be  done  by  the 
sovereign  and  the  anbjeeta,  to  or  in 
regard  to  one  another  re<aprocaUy  ? 
So  with  the  words  physidaa  and 
patient,  leader  and  follower,  tutor  and 
pupil.  In  many  cosea  the  words  also 
connote  actions  which  would  be  done 
under  certain  contingenciea  by  persons 
other  than  those  denoted :  as  the 
words  mort^tjor  and  mortgngee,  ob- 
ligor and  obUgea,  and  many  other 
words  expressive  of  legal  relation, 
which  connote  what  a  ct>urt  of  justioe 
would  do  to  enforce  the  legal  obbgation 
if  not  fulfilled.  Hiere  are  alao  words 
which  connote  actions  previously  done 
by  persons  other  than  those  denoted 
either  by  the  name  itsaU  or  by  its 
correlative ;  as  the  word  broUier. 
Frum  those  instanoea,  it  may  be  seen 
how  lajge  a  portion  of  the  connota- 
tion of  names  consista  iit  actions. 
Now  what  is  an  action  ?  Not  one 
thing,  bat  a  series  of  two  thinga  ;  the 
State  of  mind  called  a  volition,  fol- 
lowad  by  an  effect.  Tha  volition  or 
intention  to  produce  the  effect,  is  one 
thing ;  the  effect  produced  in  conse- 
quence  uf  the  intention,  is  another 


purpose  ;  that  is  a  physical  fact,  oon- 
sequeatonastateof mind.  Theinten- 
tjon,  followed  by  the  fact,  or  (if  we 
prefer  the  expression)  the  fact  when 
preceded  and  oaosed  bytJie  intention, 
IS  called  the  action  of  movingmy  arm. 

f  6.  Of  the  fiiat  leading  diviaion  of 
nameaMe  thinga,  viz.,  ITeelings  or 
States  of  CouBciouanesa,  we  b^an  by 
recognisuig  three  aab-diviBions  ;  Sen- 
sations, Thoughts,  and  Emotions. 
The  first  two  1^  these  we  have  illus- 
trated at  considerable  length  ;  the 
diird,  Emotions,  not  being  perplexed 
by  aimilar  ambiguitiea,  does  not  re- 
quire similar  eiemplification.  And, 
jinally,  we  have  found  it  neoessary  t-> 
add  to  these  firse  a  fourth  species, 
commonly  known  by  the  name  Voli- 
tioos.     We  shall  now  proceed  ti    ' ' 


of    I 


thinga  ;  all  things  which  are  regarded 
■a  entemal  to  the  mind  being  con- 
aidered  as  belonging  either  to  the  class 
of  Substanoea  or  to  that  of  Attributea. 

II.  SUBBTASCEB. 
LogiciuiB  have  endeavoured  to  de- 
fine Substance  and  Attribute  ;  but 
their  delinitiona  am  not  so  much 
attempts  to  draw  a  distinction  between 
the  thinga  themselves,  as  ttistructions 
what  difference  it  is  customary  to 
make  in  the  grammatical  structure  of 
the  aestencc,  according  aa  we  are 
speaking  uf  substances  or  of  attributes. 
Such  delinitiona  are  rather  lessons  of 
English,  or  of  Greek,  I^tin,  or  Ger- 
man, than  of  mental  philosophy.  An 
attribute,  say  the  school  logicians, 
must  be  the  attribute  0/  something  : 
colour,  for  example,  must  be  the  colour 
0/  something ;  goodness  must  be  the 
goodness  0/  something  ;  and  if  tbia 
something  should  oease  to  exEat,  o 
ahould  cease  to  be  connected  with  th 
attribute,  the  exiatenoe  of  the  attri 
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bute  wootd  be  at  sn  end  A  Kutxtance, 
on  the  contrary,  is  self-existent  -,  in 
speaking  about  it,  we  need  not  put  of 
nfter  itn  name.  A  stone  i  '  " 
stone  of  anything  ;  the  nu 
the  moon  of  anything,  but  simply  the 
moon.  Unless,  indeed,  the  name 
which  we  choose  to  give  t< 
stance  b^  a  relative  name  , 
must  be  followed  either  by  o/j  or  by 
Bome  other  particle,  implying,  as  that 
proposition  does,  a  reference  to  some- 
thing else :  but  then  the  other  char- 
acteristic peculiarity  of  an  attribute 
would  fail :  the  somethiwi  might  be 
destroyed,  and  the  substance  might 
stilt  subsist.  Thus,  w  father  must  be 
the  father  of  something,  and  so 
resembles  an  attribute,  in  being 
ferred  to  something  besides  himself  : 
if  there  were  no  chUd,  there  would  be 
no  father :  but  this,  when  we  look 
into  the  matter,  only  means  that  we 
should  nut  call  him  father.  The  man 
called  father  might  still  exist  though 
there  were  no  child,  as  he  existed  be- 
fore there  was  a  child  :  and  there 
would  be  no  contradiction  in  suppos- 
ing him  to  exist,  though  the  whole  uni- 
verse except  himself  were  destroyed, 
lint  destroy  all  white  substances,  and 
where  would  be  the  attribute  white- 
ness !  Whiteness,  withuut  any  white 
thing,  is  a  contradiction  iu  terms. 

This  is  the  nearest  approach  to  a 
solution  of  the  difficulty,  that  will  be 
found  in  the  common  treatises  on 
logic  It  will  scarcely  be  thought  to 
be  a  satisfactoiT  one.  If  an  attribute 
is  distinguished  from  a  substance  by 
ijeing  the  attribute  of  something,  it 
seems  highly  necessary  to  understand 
what  is  ineimt  by  of :  a  particle  which 
needs  explanation  too  much  itself,  to 
be  placed  in  front  of  the  explanation 
of  anything  else.  And  as  for  tbe 
self-existenc«  of  substance,  it  is  very 
true  that  a  substance  may  be  con- 
ceived to  exist  without  any  other  sub- 
stance, but  so  also  may  an  attribute 
without  any  other  attribute  ;  and  we 
can  no  more  imagine  a  substance  with' 
out  attributes  than  we  can  imagine 
attributes  without  a  subetance. 


MetapfaysiciaQS,  however,  have 
probed  the  question  deeper,  and  given 
an  account  of  Substance  considerably 
more  satisfactory  than  this.  Substances 
are  usually  distmguished  as  Bodies  or 
Minds,  Of  each  iS  these,  philosophers 
have  at  length  provided  us  with  a  defi- 
nition whidi  seems  unexceptionable. 


we  ascribe  <i 
tions.  When  I  Bee  and  touch  a  piece  of 
gold,  I  am  conscious  of  a  sensation  of 
yellow  colour,  and  sensations  of  hard- 
ness and  weij^t ;  and  by  varying  tbe 
mode  of  handling,  I  may  add  to  these 
sensations  many  others  completely 
distinct  from  them.  The  sensations 
are  all  of  which  I  am  directly  con- 
scious ;  but  I  consider  them  as  pro- 
duced by  something  not  only  existing 
independently  of  my  will,  butextemtU 
\*>  my  bodily  organs  and  to  my  mind. 
This  external  something  I  call  a  body. 
It  may  be  asked,  how  come  we  tu 
ascribe  our  sensations  to  any  external 
cause  ?  And  is  there  sufficient  ground 
for  so  ascribing  them  il  It  is  known, 
that  there    are   metaphysioians  who 


I   the 


point ;  maintaining  that  w 
warranted  in  referring  our  sensanons 
to  a  cause  such  as  we  understand  by 
tbe  word  Body,  or  te  any  exteruM 
cause  whatever.     Though    we  have 

nor  with  the  metaphysical  niceties 
on  which  it  turns,  one  of  the  best 
ways  of  showing  what  is  meant  by  Sub- 
stance is,  to  consider  what  [lositiou  it  is 
necessary  to  take  up,  in  order  to  miun- 
'  '  'ts  existence  agdnst  opponents, 
is  certain,  then,  that  a  part  of 
lotion  of  a  body  consists  of  the 
n  of  a  number  of  sensations  of 
>wn,  or  of  other  sentient  beings, 
habitually  occurrina;  simultaneously. 
My  conception  of  the  table  at  which 
I  am  writing  is  compounded  of  its 
visible  form  and  size,  which  are  com- 
plex sensations  of  sight ;  its  tangible 
form   and    size,    which    ore   complex 
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.    making  the  gBniationa  occur  together. 
i   does    not,    say    theee   ] '  " 
-    necesaarily  require  what 


tensationB  of  our  oceans  of  touch  and   euce  the  others  tiMO,  oi 

of  onr  rausclea  ;  its  weight,  which  in   I: —  "'   " 

&1h<i  a  Bensatinn  of  touch  and  oC  the.  t 
nniBClee  ;  its  colour,  which  is  a  senea 
tinu  of  Bight ;  itu  hardneaa,  which  ii 
&  seneation  of  the  musclsB ;  ita  cani- 

position,  which  ie  anotiler  word  for  all '  aubstnitum  to  rapport  tnem.  Ihe 
the  varietieB  of  eensation  which  we  conception  of  a  aubatratum  ia  but  one 
receive  ooder  various  cireumstanceB  o(  many  poasible  fumis  in  which  that 
from  the  wood  of  which  it  ia  made,  coDDection  prcBenta  itaalf  to  our  imagi- 
and  BO  forth.  All  or  moat  of  these  nation  ;  a  inude  of,  aa  it  were,  re- 
various  senBatioDB  frequently  are,  and,  alizing  the  idea.  If  there  be  such  a 
as  we  learn  by  experience,  always  eubatratmn,  Buppoae  it  st  this  inatant 
might  be,  experienced  aimaltaneuiuly, '  miraculouHly  annihilated,  and  let  the 
or  in  many  different  orders  of  succes- '  Beneatlous  continue  to  occur  in  the 
nion  at  our  own  choice :  and  hence  same  order,  and  how  would  tlie  sub. 
the  tJiought  of  any  one  of  them  makes  ,  stratum  be  misaed  1  By  what  aigna 
iia  think  of  the  oUiere,  and  the  whole  ,  should  we  be  able  ti>  discover  that  its 
becomes  mentally  amalgamated  into  existence  had  terminated?  Should 
one  mixed  state  of  consciooaneBS,  we  not  have  as  much  reason  to  believe 
which,  In  the  language  of  the  school  that  it  still  exiated  as  we  now  have  > 
o(  Locke  and  Hartley,  is  termed  a '  And  if  we  should  not  then  be  war- 
Complex  Idea.  I  ranted  in  believing  it,  how  can  we  be 
Now,  there  are  philoeophera  who  ao  now  ?  A  body,  therefore,  accoiding, 
argued  (u  follows.  If  we  con- 1  to  these  nietaphyaicians,  i 
■      ■'  isicftllyd'" 


n  orange  t 


e  divested  of  i 


natural  colour  without  acquiring  any 

new  one  ;  to  lose  ita  softneas  without 
becoming  hard,  ita  roundnesa  without 
becoming  square  or  pentagonal,  or  of 
any  otlier  ragnlar  or  irregular  figure 
whatever ;  to  be  deprived  of  si;*,  of 
weiifht,  of  taste,  of  amell  ;  to  lose  all 
ita  mechanical  and  all  its  chemical 
properties,  and  acquire  no  new  onea  ; 
to  become  in  short,  inviaible,  intan- 
gible, imperceptible  not  only  by  all  our  '  important  consequences  to  the  Science 
sensea,  but  by  the  senses  of  all  other  '  oE  Mind.  The  sensations  (it  waa  an- 
sentieot  beinga,  feal  or  possible  ;  no-  Bwared)  which  we  are  conscious  of, 
thing,  say  these  thinkera,  would  re-  j  and  which  we  receive,  not  at  random, 


thing  intrinsically  different  from  the 
aenaationa  which  the  body  ia  aaid  to 
produce  in  us  ;  it  is,  in  short,  a  set  of 
aensatiouB,  or  rather,  of  poasibilitiea 
of  aenaatioQ,  joined  together  according 
to  a  fixed  law. 

The  controveisies  to  which  theae 

apeculations  have  given  rise,  and  the 

doctrines  which  have  been  developed 

in  the  attempt  to  find  a  concluaire 

'    them,  have  been  fruitful  of 


main.  For  oF  what  nature,  thay  i 
could  be  the  residuum  !  and  by  what 
token  could  it  manifest  ita  preaence  ! 
To  the  unreflecting  ita  exiatenoe  aeems 
tn  rest  on  the  evidence  oE  the  senBee, 
But  to  the  senses  nothing  ia  appa- 
rent except  the  i 


but  joined  ti^ether  in  a  certain  uniform 
manner,  imply  not  only  a  law  or  laws 
of  connection,  but  a  cause  external  to 
our  mind,  which  cause,  by  its  own 
laws,  determines  the  laws  according 
to  which  the  Benaationa  are  connected 
experienced.       The    schoolmen 


come  t(^ther  at  random,  but  acoord- 
It^  to  a  ayatematic  order,  which  ia 
part  of  the  order  established  in  the 
univerae.  When  we  experience  one 
oE  these  sensationa,  we  usually  experi- 


attributes  (as 
expressed  themselves)  iriheitnt,  liter- 
ally  duck,  in  it.    To  this  subatratui" 
the  name  Matter  ia  usually  gi' 
in  philosophical  discussions.      It ' 


cgic 


NAMES  AND  PROPOHlTIONa 


Bonn,  hnvrever,  acknowledged  hy  aU 
vho  reflected  on  the  subject,  that  the 
existence  ot  matter  cannot  be  proved 
by  extriiuic  eridmce.  Hie  aiuver, 
therefore,  now  iiso^ly  infide  to  Berke- 
ley and  his  followers,  it,  that  the  belief 
in  intuitive;  thatmankind.lnallagei, 
have  felt  themBdveB  compelled,  by  a 
necesaityut  theirnatiire,  to  refer  Ihoir 
H^iuutions  to  an  external  cause  :  that 
even  those  who  deny  it  in  theory, 
yield  to  the  neceasitv  in  practice,  and 
both  in  speech,  thought,  and  feeling, 
do,  equally  with  the  vulgar,  a^noW' 
ledge  their  sensations  to  be  the  effects 
of  something  external  to  them  :  this 
knowledge,  therefore,  it  is  atlimied,  is 
as  evidently  Intnittve  as  our  knon 
ledge  of  our  sensations  themselves  i 
intuitive.  And  here  the  queatio 
metge.1  in  the  fundamental  problei 
of  metaphysics  properly  so  called  :  t 
which  science  we  leave  it. 

But  atthoiigh  the  extreme  doctrine 
of  the  Idealist  metaphysicians,  that 
objects  are  nothing  hut  our  sensations 
and  the  laws  which  connect  them,  has 
not  been  generally  adopted  by  suhse- 
quent  thinkers ;  the  point  of  mosl 
real  importance  is  one  on  which  those 
metaphysicians  are  now  very  generally 
considered  to  have  made  out  their 
case:  via.,  thatu/Iice  itntiwof  objects, 
is  the  sensations  which  they  giv 
and  the  order  of  the  oconrreni 
those  Bensations.  Kant  himself,  on 
this  point,  is  as  explicit  as  Berkeley 
orLooke.  Howeverfirmly  convinced 
thattbereeioBtsanuniverBeof  "Things 
in  themselves,"  totally  distinct  from 
the  universe  of  phenomena,  or  of  things 

even  when  bringing  into  use  a 
nical  expression  (A'tmnxnon)  to  denote 
what  the  thing  is  in  itself,  as  con 
traated  with  the  reprtitTiUUIon  of  it  li 
our  minds  ;  he  allows  that  this  reprs 
aentation  (the  matter  of  which,  he 
Rays,  consists  of  our  sensations,  though 
the  form  Is  given  by  the  laws  of  the 
mind  Itself)  is  all  we  know  of  the 
object ;  and  that  the  real  nature  of 
the  Thing  is,  and  by  the  constitution 
of  our  facuhicB  ever  must  lemain,  *t 


teofei 


on  impenetrable  mystery  to  ui.  "Of 
tilings  absolutely  or  in  themsslTGe," 
says  Sir  William  Hamilton,'  "  lie  they 
external,  be  they  internal,  we  know 
nothing,  or  know  them  only  as  incog- 
nisable ;  and  become  aware  of  their 
incomprehensible  existence,  only  as 
this  is  indirectly  and  accidentally 
revealed  to  us,  through  oertain  quali- 
ties related  to  out  faculties  of  know- 
ledge, and  which  qualities,  again,  wo 
aauDOt  think  as  unconditioned,  irre- 
lative, existent  id  and  of  themselves. 
All  that  we  know  is  therefore  ph»no- 
menol,  —  phenomenal  of  the  un- 
known." t  The  same  <lactrine  is  laid 
down  in  the  clearest  and  strongest 
terms  by  M.  Cousin,  whoae  observa- 
tions on  the  subject  ore  the  mare 
worthy  of  attention,  as,  in  consequencH 
of  the  ultra-German  und  nntologital 
character  uf  his  philosophy  in  other 
respeots,  they  may  be  regarded  as  the 
admissions  of  an  oppouent-f 

*  i>iKimiinu  nil  Wtlo»iJlji,  *o.    Appeu- 

I  It  is  tu  IV'regretled  Ihut  Sir  ITllUiim 
HamUWn,  Ihough  b«  ofton  streuuomlr  1n- 
.  iLtU  on  ttau  doctrine,  and  tbaU)[lii  lu  tlto 
iKisaiigs  quoUd,  be  italea  It  wllh  n  comprs- 
.  tcnblvenvAB  and  force  wldch  IsaTe  nothlitg 
to  be  d<»ired,  did  nut  omBlflteiktly  odliore 
.  to  his  own  doetrlne,  biit  nmlntidiuHl  alonif 
'   tt  oplDloos  with  whlob  It  is  utterly 


....»,. .._  -slla  d^pulttoa  da  sujet.    : 

uTDBs-nous  quelqua  tboee  de  plus!  et 
a^me,  vu  le  orocltre   ind^anulaj  dea 


-llquelqiraehoMda  pliuikHVolrt    V 
a-t-11  Uau  da  uonimuirir  m  i™  pwco- 

^yidemnient.  .  .  .  Jenadlsnmqiialenm. 
bl*ra6  aatlnsohiMe,  >!■*■»  J"1  at  abnirSt  ,t 
411/tml  Hiu  csMrDiJiclunL  Moiia  lu  inrM* 
tat  rt  qtuiu  mhhi  ioh'  <n  flla-nifina,  ot 
Cralaon  nous dMend  de  tlionsher a lo  loii- 
naltre:  mais  il  est  Men  <vid««t  A  prini-i. 
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There  ii'not  the  ilightcst  reawm  for  |  we  authotized  to  deduce  from  the 
believing  that  what  we  call  the  sen-  effects,  anythii^  concerning  the  cause, 
Bible  qualities  of  the  object  nie  a  type  1  except  that  it  is  a  cause  uiequate  t- 


aDjtbiiig  inherent 
any  afEnity  to  iti  own  nature^  A 
cause  doea  nut,  ae  Buch,  resemble  its 
effect!  I  an  east  wind  is  not  lilce  the 
feeling  of  cold,  nor  heat  like  the  (team 
of  boiling  water.  Why  then  should 
matter  resemble  our  sensBtions  ? 
Why  should  the  inmoet  nature  of  fire 
and  water  resemble  the  im|»BSsiona 
made  Iw  those  objects  upim  oat 
senaeB  !       Or  on  what  principle  are 

dii  Hijet  Diodifls  nici—Jranwut  leur  action. 

Hupprlmei  toutsujet  Mutant,  U  »t  eerbuu 

eiit  d'eilsteTT  nuds  «IIn  ai^- 
quaUt^  et  des  proprUU^  d 


produoe  tboae  effects  T  It  may,  there- 
fore, safely  be  laid  down  as  a  truth 
both  obvious  in  itself,  and  admitted 
by  all  whom  it  Is  at  present  necessary 
totake  into  consideration,  that,  of  the 
outward  world,  welinowandcanknow 
absolutely  nothing,  eicept  the  sensa- 
which  we  esperienoe  from  it.t 


resaemblGTsleJ 

e  lies  proprWW" 


.  .      .  e  nona  lui 
it-ilt    C'Mlooqiiai 


BU|^trlm«aJt  psr  lepms^  tous  los  lujeta 
eeiitanta,  11  taudr^t  encore  ndmetlio  que 
nul  corps  ns  monlfeitcralt  so?  proprl^Ua 
autramant  qn'eu  relatlan  iitcc  ud  Biijat 


nte  panlt  tort  mlsonnHble  d'odmcttre  que 
lesiiniiiiUt^dMsnninAeB  descor^  n'eila- 
t«{  |>ai  IsdJimdamnsnt  d'un  nujet  and. 
conqu*,  at  qua  qnuil  on  demand*  ti  ^es 
jirDprjdUs  da  la  maCl^re  sont  lelloa  que 
noil"  leH  peTTPTons,  11  fsudmlt  Toir  luipam- 
nnt  si  niita  soDt  —  •— •  — ~  -■" — '-- '— 


t,¥ixr 


tant  que  d^termin^w^ 
loirt  dt  la  Pliiliiti^i 


objeota 


, »ii 

naof  tba  proporUes  we 

HAiflt  only  in  oar  sansot . 

In  the  tnlnn  themselTes,  belne:  such  hb 
cannot  posnbly  be  eontceolanylmprsffllon 
upHi  the  senisB  ;  and  thByask,  from  whet 
seniBtiauB  wir  notkmii  a  eitenslou  and 
Beure  have  lieen  derlicdt  T]ie  gaunllet 
thrawn  down  by  Held  mu  bAen  up  by 
Aowih  who,  applylnft  grtatar  powers  of 
Analysis  than  had  prevleusly  been  awlied 
to  Ow  nolionH  or   eiian.lon  iind  figure, 

those  notlciDs  sra  derlTtd.  ore  Mniattcins  |  (tn  "P^le 


Herbert  Spencer's 
"""    this  point  M.  Coi 


olledinhlouTof  tlte  better  d'lCtrine.  _.. 
Coiiiln  reawnlHe,  111  opposiUan  to  BeM, 
llie  ■SHODtial  subjectirity  of  our  cvunep- 
tions  qI  nhnt  nre  ciilled  the  prjmiiry  nusU- 
t!ee  n{  nintter,  m  nitanriDii,  selldlly,  A-c,  ' 
squully  ttLlh  those  of  colour,  heat,  snd  tija 
'nder  of  the  flo^calted  leconduy  qiudi- 


t  Thi8  doot 


which  Is 


pleta  form   of  the  plillotopbical    theory 
known  u  the  Rslstiiity  of  Uumio  Know- 


owledguH  vhcn 


jiJiyifi;,  snd  rnfeaior  Jolin  Qrote,  In  bis 
K^orniio  rhUaiephIca,  appear  10  deny 
altogether  tha   reality   of  Tloiimens,   or 

subitratnm  or  siipport  for  ihe  len'Stlons 

to  thetbeory,  constlutte  all  our  knowled|;e 

howerer,  that  In  ProtesBor  Orote's  rase  nc 
least,  the  dsnkd  of  Noumens  fs  only  np- 

Strent,  and  Ibat  he  does  not  esaenmtly 
Ifler  troni  tha  other  claju  of  objectors,  in- 
eludlng  Mr   Bailey  In  his  ynluaWe  Ullm 


us  prerlounly  too  lit 


Williaio  Uamlllon.  1 


Ills  analysis,    —of  ct 


i.,GtX)l^lc 
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the  more  reasonable  opinion)  the  un- .  James  MQ1)  a  certun  ''thread  of 
known  externHlciuue,  tu  which  were- !  cuDBCioumesB  ;  "  &  Berieg  o(  feeliii)^ 
fer  our  BeoEaUonH  ;  it  remains  to  frame  thatis,  of  aenaations,  thoughta,  enui- 
»  definition  of  Mind.  Nor.  after  the  tiuna,  and  volitioDH,  more  or  le«x 
preceding  obssrvutionB,  will  tbia  be  ,  numennu  and  complicated.  ITiere  in 
difficult  For,  B8  our  ciiitctsption  of  a  HomethiDg  I  call  M^lf,  or,  by 
body  is  that  of  an  unknowu  exciting  another  form  of  expreasiun,  my  miud, 
cause  of  eeuHations,  bo  out  conception  .  which  I  consider  as  diatinct  from 
of  a  mind  ia  that  of  an  unknotm  |  these  HenBotiona,  thoughte.  &c  ;  a 
recipient,  or  percipient,  of  them  ;  and  ,  something  which  I  conceive  to  be  not 
not  of  them  alone,  but  of  alt  our  the  thoughts,  but  the  bring  that  ha« 
other  leelinga.  As  body  is  under-  the  thoughts,  and  which  1  can  con- 
stocd  to  be  the  mysterious  somethhig  ceive  as  exiating  for  ever  in  a  state  of 
which  excites  the  mind  tu  feel,  so  quiescence,  wiUiout  any  thoughts  at 
mind  is  the  myaterioua  something  1  all.  But  what  this  being  in,  though 
which  feels  and  thinks.  It  is  un-  [  it  is  myself,  I  have  no  kniiwled^, 
necessary  to  mve  in  the  case  of  mind,  other  than  the  series  of  its  states  of 
as  we  gave  in  the  case  of  matter,  a  cotiKciciusnesH.  As  bodies  manifest 
particuhir  statement  of  the  sceptical  themselves  to  me  oiily  through  the 
system  by  which  ita  existence  as  a  ,  sensatiiois  of  which  I  regard  them  as 
Thing  in  itself,  distinct  from  the  series  i  the  causes,  so  the  thinking  principle, 
of  what  are  denominated  its  states,  is  ,  or  mind,  in  my  own  nature,  maJceB 
called  in  question.  But  it  ia  necessary  |  itself  known  to  me  only  by  the  feel- 
to  remark,  that  on  the  inmost  nature  I  ings  of  which  it  is  conscious.  I 
(whatever  be  meant  by  inmost  nature)  know  nothing  about  myaelf,  s 
of  the  thinking  principle,  as  well  as  i  capacities  of  feeling  or  being  Co 
iin  the  inmost  nature  of  matter,  we  (including,  of  course,  thinking  and 
are,  and  with  our  facnltiea  must  willing) ;  and  were  I  to  learn  any- 
always  remain,  entirely  in  the  dark.  |  thing  new  concemii^  my  own  nature, 
All  which  we  are  aware  of,  even  in  I  cannot  with  my  present  faculties 
our  own  minds,  is  (in  the  words  of   conr   '        '  '  


B,but  h 


>e  Dl  which  cculd  s 


tlie  lUngs  til 


Hid  equally  widl 
credited  opiiilotL. 
ctriiiu,  tbnt  of  a 


Knowledge,  ia  Dot  wltUu  Uie  proiiiice  of 
I.ogio,  Jortliesrouudaofmy  own  opinion 
concerning  it,  1  muet  content  mynall  witli 

An  Eiamhwiim  of  Sir  Ifi/iini"  Jia«iMo<f, 
Phiiatophy:  scverja  chsptersot  vhich  are 
derated  to  a  full  discuHlou  of  ths  quHtlous 
and  tUeoHea  relating  to  the  Hup|ioBcd  direct 
pcneptiuu  ul  e&teiuul  ubjocti. 


se,  than  that  I  have  some 
additional  capacities,  as  yet  unknown 
to  nie,  of  feeling,  thinking,  or  willing. 
Thus,  then,  as  body  is  the  unsen- 
tient  cause  to  which  we  are  naturally 
prompted  to  refer  a  certMn  portion  i^ 
our  feelings,  so  mind  may  be  described 
as  the  sentient  tu^td  (in  the  scholastic 
sense  of  the  term)  of  all  feelings  ;  that 
which  has  or  feels  them.  But  of  the 
nature  of  either  body  ormind,  further 
than  the  feelings  which  the  former 
excites,  and  which  the  latter  experi- 
ences, we  do  not,  according  to  the 
beat  existing  doctrine,  know  any- 
thing 1  and  if  anything,  ksic  has 
nothing  to  do  with  it,  or  with  the 
manner  in  which  the  knowledge  ia 
acquired.  With  this  result  we  may 
conclude  this  portion  of  our  subject, 
and  pass  to  the  third  and  only  re- 
maining class  or  division  of  Nameable 
Things. 


hyGoogIc 


THINGS  DENOTED  BY  NAMES 


III.  ATTBIBOTKa,   AND,  FIRST, 
QUALltlBH. 

§  g.  From  what  haa  already  been 
said  of  Substance,  what  is  to  be  eaid 
of  Attribute  k  easily  dedueible.  For 
if  we  know  not,  and  cannot  know, 
anything  al  bodies   but  the  senaa- 

others,  those  eenaationa  miut  be  all 
that  we  can,  at  bottom,  mean  by 
tlieir  attributes  ;  and  the  distinction 
which  we  verbally  make  between  the 
properties  of  thingn  and  the  sensatioas 
we  receive  from  them,  must  originate 
in  the  convenience  of  discourse  rather 
than  in  the  nature  of  what  is  signified 
by  the  terms. 

Attribulea  are  usually  distributed 
under  the  thiee  heads  of  Quality, 
Quantity,  and  Relation-  We  sh^ 
come  to  the  two  latter  presently  :  in 
the  first  place  we  shall  confine  our- 
selves to  the  former. 

Let  UB  take,  then,  as  our  example, 
one  of  what  are  termed  the  sensible 
(qualities  of  objects,  and  let  that 
example  be  whiteness.  When  we 
escribe  whiteness  to  any  substance, 


of   R 


Lv  has  the  quality  whiteness, 
what  do  we  really  assert  ?  Simply, 
that  when  snow  la  present  to  our 
organs,  we  have  a  particular  seniia- 
tion,  which  we  are  accustomed  to  call 
the  sensation  of  white.  But  how  do 
I  know  that  anow  is  present  I  Obvi- 
ously by  the  sensations  which  I  derive 
from  it,  and  not  otherwise-  I  infer 
that  the  object  is  present,  because  it 
trivea  me  a  certain  assemblage  or 
IS,     And    when    I 

my  meaning  is  only,  that,  of  the 
Kensations  composing  this  group  or 
series,  that  which  I  call  the  sensation 
of  white  colour  is  one. 

This  is  one  view  which  may  be 
taken  of  the  subject.  But  there  is 
also  another  and  a  different  view- 
It  raay  be  said,  that  it  is  true  we 
il-now  nothing  of  sensible  objects, 
except  the  sensations  they  excite  In 
iia;  that  the  fact  of  our  receiving 
from  snow  the  particular  '' 


which  is  called  a  sensation  uf  white, 
is  the  ground  on  which  we  ascribe  to 
that  substance  Che  qnolity  whiteness  ; 
the  sole  proof  of  its  possessing  that 
quality-  But  because  one  thing  raay 
be  the  sole  evidence  of  the  existence 
of  another  thing,  it  dues  not  follow 
that  tlie  tvro  ore  one  and  the  same. 
The  attribute  whiteness  [it  may  be 
said)  is  not  the  fact  of  receiving  the 
sensation,  but  something  in  the  object 
itself  ;  a  power  inherent  in  it ;  some- 
thing in  virttxe  of  which  the  object 
produces  the  sensation.  And  when 
WE  alfirm  that  enow  possesses  the 
attribute  whiteness,  we  do  not  merely 
assert  that  the  presence  of  suow  pro- 
duces in  us  that  sensation,  but  that  it 
does  so  through,  and  by  reason  of, 
that  power  or  quality. 

For  the  purposes  of  logic  it  is  not 
of  material  imporijince  which  of  these 
opinions  we  adopt.  The  full  discus- 
sion of  the  subject  belongs  to  the 
other  department  of  scientific  en- 
quiry, so  often  alluded  to  under  the 
nunc  of  mett^hysics  ;  but  it  may  be 
said  here,  that  for  the  doctrine  of  the 
existence  of  a  peculiar  species  of 
entities  called  qualities,  I  can  see  no 
foundation  except  in  a  tendency  of 
the  human  mind  which  is  the  cause 
of  many  deiusions.  I  mean,  the  dis- 
position, wherever  we  meet  with  two 
names  which  are  not  precisely  synony- 
mous, to  suppose  that  they  must  be 
the  names  of  two  different  things ; 
whereas  in  reality  they  may  be  nsme.^ 
of  the  same  thing  viewed  in  two  dif- 
t  lights,  or  under  different  sup- 

Ks.    Because  juai til/ and  »m*itio» 
at  be  put  indiscriminately  one 

for  the  other,  it  is  supposed  that  they 

qannot  both  signify  the  same  thing, 

namely,  the  impression  or  fe"" "'- 

which  we  are    affected  th: 

senses  by  the  presence  of  z 

though  there  is  at  least  no 

in  supposing  that  this  ide 

pression  or  feeling  may  b 

sensation  when  consiiie^^ 

itself,  and  a  quality  when 

in  relation  to  any  one  of  the 


ogle 
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i)bjecti<,  the  pieBence  of  which  to  our 
orguu  excites  iu  our  mindB  that 
amoi^  varioiu  other  leiisatioiu  or 
feelings.  And  if  this  be  ftdmiuibla  aa 
a  Buppoaitlon,  it  reata  with  thoae  who 
eunteDd  for  na  entity  ptr  m  called  a 
quality,  to  show  that  their  opioiuu  is 
prefetubtu,  or  is  nnything  in  fact  but 
a  lingering  remnant  of  the  old  doctrine 
of  occult  caueea  :  the  very  absurdity 
which   Molidre  bo  happily  ridiculed 


when  he  made 

phyaicions  accoi 

opium  pmduceB  sleep  by  the  maxim, 

Uecauae  it  has  &  soporific  virtue. 

It  is  evideut  that  when  the  physician 
Btateil   that    opium    has    a   aoporilia 


onoe,  a*  that  it  abuuld  produce  the 
same  neDsatiou  by  the  aid  of  aoine- 
thing  else  called  the  peiivr  at  produc- 

Bnt,  ai  the  difficulties  which  may 

be  felt  iu  adopting  this  vie\T  of  thu 

subject  cannot   be    reniuied  without 

discuBsionn  transcending  the  bounds 

uf  our  science,  I  content  i^yself  with 

B  passing  indication,   and  shall,  for 

the  purposes  of  logic,  adopt  a  langui^re 

if  bis  pedantio  I  compatible  with  either  view  of  the 

the  fact  that ,  nature   uf   qualities.      I   shall   say, — 

■iat  at  least  admits  of  no  dispute, — 

tt  the  quality  of  whiteness  ascribed 

tlie  object  snow,  is  gmutidtd  on  its 

"      sensation  of  white  ; 


virtue,  he  did  not  account  for,  but  and  adopting  the  language  already 
merely  asserted  over  again,  the  fact !  used  by  the  school  logidana  in  the 
tliat  it  produces  sleep.  Id  like  |  case  of  the  hind  of  attributes  called 
manner,  when  we  say  that  snow  is  |  Kelations,  I  shall  tenn  the  sensation 
white  Iwcause  it  hue  the  quality  of  :  of  white  the/oumjoffon  of  thequality 
whiteness,  we  ore  only  re-asserting  in  |  whiteness.  For  logical  purposes  the 
more  teohnicol  language  the  fact  that '  sensation  is  the  only  essential  part  of 
'  'ion  of  white,    wiiat  is  meant  by  the  word  ;  the  only 


If  it  be  said  that  the  sensation  must 
have  some  cause,  I  answer,  its  cause 
is  the  presence  of  the  aasetnbl^e  of 
phenomena  which  is  termed  the 
object.  When  we  have  asserted  that 
as  often  as  the  object  is  present,  and 
our  organs  iu  their  normal  state,  the 
senHatiou  takes  place,  we  have  stated 
all  that  we  know  about  the  matter. 
There  is  uo  need,  after  assigning  a 
certain  and  intelligible  cause,  to 
suppose  an  occult  cause  besides,  fur 
the  purpose  of  enabling  the  real  cause 
to  produce  ite  effect.  If  I  am  asked, 
why  does  the  prest 


in  proving.  Wlien  that  is  proved,  the 
quality  is  proved ;  if  an  object  ex- 
cites a  seusation,  it  has,  of  course, 
the  power  of  exciting  it. 

n'.  RELAT10S3. 


).  The  fuolid'ci  of  a  body,  we 
aid,  are  the  attributes  grounded 
I  sensations  which  tbu  presence 
-  of  that  particular  body  to  our  organs 
I  excites  in  our  minds.  Hut  when  we 
,  ascribe  to  any  object  the  kind  of 
0  of  the  object|BttiibutecalledaRelation,tbefounda. 
n  me,  I  cannot '  tionoftheattributemustbesouiething 
tell :  I  can  only  say  that  nich  is  my  in  which  other  objects  aiv  concerned 
nature,  and  the  nature  of  the  object ;  besides  itself  and  the  percipient 
that  the  fact  forms  a  part  of  the  con- :  As  there  may  with  propriety  be 
Btitution  of  things.  And  ta  this  Vf^  |  said  to  be  a  relation  between  any 
'nuet  at  last  come,  evtu  after  inter- 1  two  things  to  which  two  correlative 
polating  the  imaginary  entity.  What-  i  names  are  or  may  be  given,  we  may 
over  number  of  links  the  chain  of  I  expsot  to  discover  what  constitutes  a 
causes  and  effects  may  consist  of,  how  I  relation  in  general,  if  we  enumerate 
any  one  link  produces  the  one  irhich  the  principal  cases  in  which  mankind 
is  next  to  it,  remains  equally  inex- 1  have  imposed  correlative  names,  and 
plicable  to  us.  It  is  as  easy  to  com-  observe  what  these  cases  have  in 
prehend  that  the  object  should  pro-  common, 
duce   the   sensation   directly  and  at  |      What,  then,  is  the  chnractcT  which 
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is  pnMeseed  in  eommou  by  states  of 
•lircniiiataiiceB  en  heterogeneous  and 
tliwordaot  aa  theie  :  one  thing  lUe 
another  ;  one  thing  nniiie  anuttier ; 
one  thing  ntar  another  ;  one  thing  far 
from  Hiother ;  one  thing  brfore,  after, 
tUong  tnith  wiother  j  one  thing  ijreaia; 
cfHO?,  la»,  than  Another ;  one  thing 
the  eaum  oi  another,  the  <fert  uf 
another ;  one  ponoa  the  muter,  urr- 
taut,  eliitd,  parent,  debtor,  creditor, 
lorereigit,  nibjeel,  allonug,  clitnt,  of 
another,  and  ho  on  T 

Omitting,  for  the  present,  the  cms 
of  Rennitjanoe,  (b  rehition  which 
requires  to  be  con>idered  geparately,  ] 
there  seems  to  be  one  thing  oommon 
to  all  these  cases,  and  only  one  ;  that 
in  esch  of  them  there  exists  or  occurs, 
or  has  existed  or  occurred,  or  may  be 
expected  to  exist  or  occur,  some  fact 
or  phenomenon,  into  which  the  two 
things  which  are  said  to  be  related  to 
each  other,  both  enter  as  parties  ixhi- 
csmed.  This  fact,  or  phenomenon, 
ia  what  the  Aristotelian  logicians 
colled  the  fimdanifntum  rdationii. 
ThuB  In  the  relation  of  greater  and 
less  between  two  magnituden,  the 
fundammlam  relationui  is  the  fact 
that  one  of  the  two  magnitudes  ooold, 
under  oerbain  conditions,  be  included 
in,  without  enUrely  filling,  the  space 
aDcu]:iied  by  the  other  nrngDitnde.  In 
the  relation  of  master  and  serrant. 
MxefwudatntntamrdationiiiR  the  fact 
ttiat  the  one  has  andertaken,  ■ 
compelled,  to  perform  certain  ser 
for  the  benefit  and  at  the  bidding  of 
the  other.  Examples  might  be  inde- 
finitely multiplied  ;  but  it  is  already 
obvions  that  whenever  two  Uiings  are 
■aid  to  be  related,  there  is  some  fact, 
or  series  of  facts,  irAa  which  tbey 
both  enter  ;  and  that  wheneTer  any 
two  things  are  involved  in  some  one 
fact,  or  series  of  facts,  we  may  ascribe 
to  those  two  tilings  a  mntual  relation 
gronnded  on  the  fact.  Even  if  they 
have  nothing  in  common  but  what 
is.  common  to  all  things,  that  they 
are  memliers  of  the  universe,  we  c 
that  a  relation,  and  denominBte  th< 
feltoW'Creatures,  fellow-beings,  or  f 


low-denizena  of  the  v 

in  proportion  as  the  fact  into  which 

the  two  objects  enter  as  parts  is  of  a 

implicated  nature,  so  also  is  the  rela- 
011  grounded  upon  it.  And  there  are 
i  many  conceivable  relatiims  as  there 
re  conceivable  kinds  of  facts  In  which 
ivo  things  can  be  jointly  concerned. 
In  the  saute  manner,  therefore,  as 
quality  is  an  attribute  grounded  on 
the  fact  that  a  certain  sensation  or 
itionn  are  produced  In  us  by  the 
object,  so  an  attribute  grounded  on 
srane  fact  into  which  the  object  enters 
jointly  with  another  object,  is  a  rela- 
tion between  it  and  that  other  object 
But  the  fact  in  the  latter  case  consistK 
of  the  very  same  kind  of  elements  as 
the  fact  in  the  former ;  namely,  states 
of  consMOUsnCBB.  In  the  case,  for 
example,  of  any  l^al  relation,  as 
debt(«'  and  creditor,  principal  and 
agent,  guardian  and  ward,  the  /v»- 
datttentua  r^ationit  consists  entirely 
of  thoughts,  feelings,  and  volitions 
{actual  or  oontingent),  either  of  the 
persons  themselves  or  of  other  persons 
concerned  in  the  same  series  of  trans- 
actiims ;  as,  for  instance,  the  inten- 
tions which  would  be  formed  by  a 
judge,  in  case  a  complaint  were  niade 
to  bis  tribunal  of  tho  infringement  of 
any  of  the  legal  obligations  imposed  by 
the  relation  ;  and  the  acts  which  the 
judge  would  perform  in  consequence  ; 
acta  being  (as  ne  have  already  seen) 
another  word  for  intentions  ftdlowed 
by  an  effect,  and  that  effect  beii^  but 
another  word  for  sensations,  or  some 
other  fee!  ingK.  occasioned  either  tothn 
agent  himself  or  to  somebody  else. 
There  is  no  port  of  what  the  names 
expressive  of  the  I'elation  imply,  that 
is  not  resolvable  into  states  of  con. 
■ciousness  ;  outward  objects  being,  no 
doubt,  supposed  throughout  as  the 
causes  by  which  some  of  those  states 
of  consciousness  are  excited,  and 
minds  aa  tlie  subjects  by  which  all  of 
them  are  experienced,  but  neither  the 
external  objects  nor  the  minds  making 
their  existence  known  otherwise  than 
by  the  states  of  conscioaan«si. 
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Ciweg  of  relation  aie  nut  always  bo 
complicated  as  those  to  which  we  laat 
alluded.  The  simpteet  uf  all  casea  of 
relation  are  those  expressed  by  the 
wiinls  Mitecedent  and  consequent, 
and  by  the  word  aimultaneoua.  If 
we  say,  for  instance,  that  dawn  pre- 
ceded sunrise,  the  fact  in  which  the 
two  things,  dawn  and  sunrise,  were 
jointly  coucemed,  consiated  only  of 
the  tivo  thint^s  themselves  ;  no  third 
thing  entered  into  the  fact  or  pheno- 
menon  at  all.  Unleas,  indeed,  we 
choose  to  call  the  succesaion  of  the 
two  objects  a  third  thing  ;  but  their 
succession  is  not  something  added  to 
the  thingia  themselves  ;  it  is  something 
involved  in  them.  Dawn  and  sunrise 
themselves  to  our  conscious- 


uf  these  sensations  is  not  a  third 
aation  or  feeling  added  to  them  : 
have  not  first  the  two  feelings, 
then  a  feoling  of  their  siiccesaion. 
have  two  feelings  at  all,  implies 
ing  them  either  successively,  or 
simultaneously.      Sensations,  or  other 
feelings,  being  given,  succession  and 
simultaneuusness  are  the  two  condi- 
tions, to  the  alternative  of  which  they 
are  subjected  by  the  nature  of  oar 
faculties  ;  and  no  one  has  been  able, 
ur  needs  expect,  to  analyse  the  matter 
any  farther. 

S  II.  In  a  somewhat  similar  posi- 
tion are  two  other  sorts  of  relations, 
Likeness  and  Unlilceness.  I  have 
we  will  suppose  them 


white,  or  one  sensation  of  white  and 
another  of  black.  I  call  the  first  two 
senaations  lli-e  ;  the  last  two  unlHe. 
What  is  the  fact  or  phenomenon  oon- 
atituting  the  fiaidamentum  of  this 
relation  ?  The  two  sensations  first, 
e  coll  a  feeling  of 


mblan 


t  of    I 


hlance.  Let  us  confine  ourselves  to 
the  former  cose.  Resemblance  is  evi- 
dently a  feeling^  a  state  of  the  con- 
sciousness uf  the  observer.  Whether 
the  feeling  of  the  reaembboce  of  the 


two  colours  be  a  third  state  of  con- 
sciousness, which  I  have  afltr  having 
the  two  aensaUonaof  colour, or  whether 
(like  the  feeling  of  their  succession) 
it  is  involved  in  the  sensations  them- 
selves^ may  be  a  matter  of  discussion. 
But  in  either  case,  these  teelini^'s  o( 
resemblance,  and  of  its  opposite  dia- 
simihuity,  are  parts  of  uur  nature ; 
and  parts  so  far  from  being  capable  of 
analysis,  that  they  are  pre  supposed 
in  every  attempt  to  analyse  any  of  our 
other  feelings.  Likeness  and  unlike- 
neaa,  therefore,  as  well  as  antecedence, 
sequence,  and  siiuultaneouaness,  roust 
stfind  apart  among  relations,  as  things 
titi  generis.  They  are  attributes 
grounded  on  facta,  that  is,  on  states 
uf  couscioasnesB,  but  on  states  which 
are  peculiar,  imresolvable,  and  inex- 
plicable. 

But,  though  likeness  or  unlikenesa 
cannot  be  resolved  into  anything  else, 
complex  cases  of  likeness  or  unlikeness 
cain  be  resolved  into  simpler  ones. 
When  we  say  of  two  things  which 
consist  of  parte,  that  Ihey  are  like  one 
another,  Uie  likeneas  of  the  wholes 
does  admit  of  analysis  ;  it  ia  com- 
pounded of  likenesses  between  the 
various  parts  respectively,  and  of  like- 
ness in  their  arrangement.  Of  bow 
vast  a  variety  of  resemblances  of  parts 
must  that  resemblance  be  composed, 
which  induces  us  to  say  t  liR  t  a  portrait, 
or  a  landscape,  is  like  ita  originaL  If 
one  person  mimics  another  with  any 
success,  of  how  many  simple  like- 
nesses must  the  general  or  complex 
likeness  be  compounded  :  likeneas  in 
a  succession  of  budily  pastures  ;  like- 
ness in  voice,  or  in  the  accents  and 
intonations  of  the  voice ;  likeness  in 
the  choice  of  words,  and  in  the 
thoughts  or  sentjments  expressed, 
whether  by  word,  countenance,  or 
gesture. 

All  likeness  and  unlikeness  of  whioh 
we  have  any  cognizanoe,  resolve  them- 
selves into  likeness  snd  unlikeness 
between  states  of  our  own,  or  some 
other,  mind.  When  we  say  that  one 
body  is  like  anoUier,  (since  we  know 
notbiog  of  bodies  but  the  sensations 
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which  they  excite,)  we  mean  really 
that  there  ia  a  reaeroblsnce  between 
the  seunstions  excited  by  the  two 
bodies,  or  between  some  portions  at 
least  of  thr«e  senrntiong.  If  we  say 
thottno  attributes  are  like  one  another, 
(since  we  know  nothing  of  attributes 
except  the  seneatioas  or  states  of  feel- 
ing on  which  they  are  grounded,)  we 
mean  really  that  those  sensations,  or 
states  of  feeHng,'reBemble  each  other. 
We  may  also  say  that  two  relations 
are  alike.  The  fact  of  resemblance 
between  relations  is  sometimes  called 
anaUgy,  forming  one  of  the  nimierous 
meanings  of  that  word.  The  relation 
in  whidi  Priam  stood  to  Hector, 
namely,  that  of  father  and 


menon,  the  slightest  resemblance  be- 
tween the  two  phenomena  is  BufGci^nt 
to  admit  of  its  being  said  that  the 
two  relations  resemble  ;  provided,  of 
Conrse,  the  points  of  resniubUnce  are 
found  in  those  portions  of  the  two 
phenomena  respectively  which  are 
connoted  by  the  relative  names. 

While  speaking  of  resen^blunce,  it 
is  neceasary  to  take  notice  of  an 
ambiguity  of  language,  against  which 
scarcely  any  one  is  sufEciently  on  his 
guard.  Itesemblance,  when  It  exists 
iu  the  highest  degree  of  all,  amounting 
to^imdistinguishableness,  is  often  called 
identity,  and  the  two  similar  things 
are  said  to  be  the  same  I  say  often, 
always;  for  we  do  not  sajthattwo 


sembles  the  relation  in  which  Philip  '  visible  objects,   two  persons  for   i 


stood  to  Alexander  ;  lei 
closely  that  they  are  called  the  same 
relation.  The  relation  in  which 
Cromwell  stood  to  England  resembles 
the  relation  in  whioh  Napoleon  stood 
to  France,  though  not  so  closely  aa  to 
be  called  the  same  relation.  The 
meaning  in  both  these  instoncea  must 
lie,  that  a  resemblance  existed  between 
the  facts  whleh  constituted  the /unrfn- 
menlam  relalionU. 

This  resemblance  may  exist  in  all 
conceivable  gradations,  from  perfect 
undistinguiBhablenesa  to  something 
extremely  slight  When  we  say,  that 
a  thought  suggested  to  the  mind  of  a 
l>ersoii  of  genius  is  like  a  seed  cast  into 
the  ground  because  the  former  pro- 
duces a  multitude  of  other  thoughts, 
and  the  latter  a  multitude  of  other 
xeeds,  this  is  saying  that  between  the 
relation  of  an  inventive  mind  to  a 
thought  contained  in  it,  luid  the  rela- 
tion of  a  fertile  soil  to  a  seed  contained 
in  it,  thecu  exists  a  resemblance  :  the 
i-eal  resemblance  being  in  the  two 
fiiadanuiUfireiaiiotiii,  in  each  of  which 
there  occurs  a  germ,  producing  by  its 
development  a  multitude  of  other 
things  similar  to  itself.  And  as, 
whenever  two  objects  ore  jointly  mn- 
cemeil  in  a  phenomenon,  this  consti- 
tutes n  relation  between  those  objects, 
so,  if  we  suppose  a  second  pair  of 
objects  concerned  in  a  second  pheno- 


.  because  they  are 
alike  that  one  might  be  mis- 
the  other  :  but  we  constantly 
use  this  mode  of  expression  whun 
speaking  of  feeling;  as  when  I  say 
that  the  sight  of  any  object  gives  me 
the  tame  sensation  or  emotion  today 
that  it  did  yesterday,  or  the  tavie 
which  it  given  to  some  other  person. 
This  is  evidently  an  incorrect  appli- 
cation of  the  word  tatae;  fur  the 
feeling  which  I  hod  yesterday  is 
gime,  never  to  return  ;  what  I  have 
to-day  is  another  feeUng,  exactly  like 
the  forlher  perhaps,  but  distinct  from 
it ;  and  it  is  evident  that  two  different 
persons  cannot  he  experiencing  tlie 
same  feeling,  in  the  aense  in  which 
we  say  that  they  are  both  sitting  at 
the  same  table.  By  a  similar  am- 
biguity we  say,  that  two  persons  are 
ill  of  the  mnie  disease;  that  two 
liersoua  hold  the  lame  office ;  not  in 
the  sense  in  which  we  say  that  they 
aro  engaged  in  the  some  adventure, 
or  sailing  in  the  same  ship,  but  in  the 
sense  that  they  fill  offices  exactly 
similar,  though,  perhaps,  in  distant 
places.  Great  confusion  of  ideas  is 
often  produced,  and  many  fallacies 
engendered,  in  otherwise  enlightened 
understandings,  by  not  being  suffi- 
ciently alive  to  the  fact,  (in  itself  not 
always  to  be  avoided,)  that  they  us^ 
the  same  name  to  expreui  idear 
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different  »8  thoae"of  identity  and  un- 
diatinguisliiililH  reBHinblance,  Among 
infldero  writera,  AcclilHehap  Whataly 
stands  almost  alone  in  having  drawn 
attention  to  thja  diatincCion,  and  to 
the  ambiguity  connected  with  it. 

Several  relationn,  generally  called 
by  other  nnmeii,  ara  reallycases  of  re- 
eemblanoe.  An,  for  enftinple,  equality; 
which  is  bnt  another  word  for  tho 
esoct  nsoemblanoe  oomnicinly  called 
identity,  considered  aa  subsisting  be- 
tween things  ill  respect  of  their 
ynanlUg.  And  thia  example  forms  n  | 
suitnble  transition  to  the  third  and 
last  of  the  three  heads  under  which, 
M  already  remarked,  Attributes  ace 

V.  QDimnr, 
$  12.  Let  us  imagine  tvo  thln^, 
between  which  there  is  no  difference, 
(tliat  is,  no  dissimilarity,)  except  in 
quantity  alone  :  for  instance,  a  gallon 
of  water,  and  more  than  a  gallon  of 
wate^.  A  gallon  of  water,  like  any 
othei-  external  object,  makes  its  pre- 


extemal  object, 
making  its  presence  known  to  ua  in  a 
similar  manner  ;  and  as  we  do  not 
mistake  ten  gallons  of  water  for  a 
gallon  of  water,  it  is  plain  that  the 


water,  and  those  I  n 
gallon  of  w 


ceived  from  the 
it  the  same,  that 


seto 


r  less  dif- 


t  in  the  U 
manner,  a  gallon  of  water,  and  a 
gallon  of  wine,  are  two  external 
objects,  making  their  presence  known 
by  two  sets  of  sensations, 'which  sensa^ 
tiona  are  different  from  each  other.  In 
the  firstcaae,however,  weaay  that  the 
difference  is  in  quantity  ;  in  the  last 
there  ja  a  difference  in  quality,  while 
the  quantity  of  the  water  and  of  the 
wine  is  the  same.  What  is  the  real 
distinction  between  the  two  cases  *  It 
is  not  within  the  province  of  Logic  to 
analyse  it ;  nor  to  decide  whether  it 
is  susceptible  of  analysis  or  not.  For 
us  the  following  considerations  are 
sufBcient.  It  is  evident  tliat  the 
sensations  I  receive  from  the  gallon  uf 


precisely  alike ; 
they  altogether  unlike :  they  are 
partly  similar,  ]>artly  dissimilar  ;  and 
that  in  which  they  resemble  is  pre- 
cisely that  iu  which  alone  the  gallon 
of  water  and  the  ten  gallons  do  not 
resemble.  That  in  which  the  gallon 
of  water  and  the  gallon  of  wine  are  ' 
like  each  other,  and  in  which  the 
gallon  and  the  ten  gaUons  of  water 
are  unlike  each  other,  Is  called  their 
qunntity.  This  likeness  and  unllke- 
ness  I  do  not  pretend  to  explain,  no 
more  than  any  other  kind  of  likeness 
oc  unlikeness.  But  my  object  Is  to 
show,  that  when  we  say  of  two  things 
that  they  differ  in  quantity,  just  as 
when  ire  say  that  they  differ  in 
quality,  the  aaeeraon .  Is  always 
groanded  on  a  difference  in  the  sen- 
aatiims  which  they  excite.  Nolxidy, 
I  presume,  will  say,  that  to  see,  or  to 
lift,  or  to  drink,  ten  gallons  of  water, 
does  not  include  In  itself  a  different 
set  of  sensations  from  those  of  seeing, 
lifting,  or  drinking  one  gallon ;  or 
that  to  see  or  handle  a  foot-rule,  and 
to  see  or  handle  a  yard-meaaure  made 
exactly  like  it,  are  the  some  sensations. 
I  do  not  undertake  to  say  what  the 
difference  in  the  sensations  Is.  Every- 
body knewB,  and  nobody  can  tell ;  no 
more  than  any  one  cnuld  tell  what 
white  is  to  a  person  who  had  never 
hod  the  sensation.  But  the  differ- 
ence, so  far  as  cognizable  by  our 
faculties,  lies  in  the  sensations. 
Whatever  difference  we  ea^  there  Is 
In  the  things  themselves,  is  in  Uiia, 
OS  in  all  oUier  cases,  grounded,  and 
grounded  exclusively,  on  a  difference 
'    ■"  "'■""    excited  by  liera. 


TL  Atteibutes  Concluded. 
g  rj.  Thus,  then,  all  the  attH- 
butes  of  bodies  which  are  classed 
under  Quality  or  Quantity,  are 
grounded  on  the  sensations  which  we 
received  from  those  bodies,  and  may 
be  defined,  the  powers  which  the 
bodies  have  of  exciting  those  sen- 
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BfttionB.  And  the  eune  general  ex- ,  well  m  those  oi  bndiea,  M-e  gnnuuled 
planation  bM  been  found  to  sjnily  tu  on  states  of  fueling  or  conscIouBneBH. 
miiBt  of  the  attributes  ubd>11;  olnsBed  But  in  the  case  ot  a  mind,  we  have  to 
under  the  bead  of  Relatioii.  They, '  consider  iU  own  states,  as  well  as 
too,  are  grounded  on  some  fact  or '  those  which  it  productB  in  other 
phtmomennn  into  which  the  related  minds.  Every  attribute  of  a  mind 
objeets  enter  as  parts  ;  that  fact  or  conaiata  either  in  being  itself  affected 
phenomenon  having  no  meaning  and  in  a  certain  way,  or  affecting  other 
nu  exiatenoe  to  us,  except  the  series  of  minds  in  a  certain  way.  Considered 
Bensations  or  other  states  of  consciiiUB-  in  itself,  we  can  predicate  nothing  of 
nesa  by  which  it  makes  itself  known  ;  it  but  the  series  of  its  own  feelings, 
and  the  relation  being  simply  the  |  When  we  say  of  any  mind,  that  it  is 
power  or  capacity  which  the  object ,  devout,  or  aupeistitiotis,  or  meditative, 
possesses  of  taking  part  along  with  or  oheerful,  we  mean  that  the  ideas, 
the  Dorrelated  objeot  in  the  prodiiction  emotions,  or  volitions  iniplied  in  those 
of  that  aeries  of  Benaations  or  states !  worda,  form  a  frequently  recurring 
of  consciousness.  We  have  been  part  of  the  series  of  feelings,  or  states 
oMiged  indeed,  to  reco^ise  a  some- '  of  consciousness,  which  lill  up  the 
-what  differmt  character  in  oertain  '  sentient  existence  of  that  mind- 
peculiar  relations,  those  of  succession  !  In  addition,  however,  to  those  attri- 
and  simultaneity,  ot  likeness  and  un-  bittes  of  a  inind  which  are  grounded 
likeness.  Theae.  not  being  grounded  on  its  own  states  of  feeling,  attributes 
on  luiy  fact  or  phenomenon  distinct  may  nko  be  ascribed  to  it,  in  the  same 
from  the  related  objects  themselves,  manner  as  to  a  body,  grounded  on  the 
de  not  admit  of  the  same  kind  of  feelings  which  it  excites  in  other 
analysis.  But  these  relations,  though  minds.  A  mind  does  not,  indeed, 
not,  like  other  relations,  grounded  on  .  like  a  body,  excite  sensations,  but  It 
states  of  consciousness,  are  themselves  ,  may  excite  thoughts  or  emotions, 
states  of  consciouaness  i  resembiaiico  '  The  most  important  example  of  attri- 
is  nothing  but  our  feeling  of  resem- 1  butes  ascnbed  on  this  ground,  ia  the 
blanoe  ;  auocessiiHi  is  nothing  but  our  employment  of  terma  expressive  of 
feeling  of  succession.    Or,  if  this  be  approbation  or   blame.      When,   for 

disputed,   (and  r  "    '    — ^.i.— ^   1 ■  - i-  - ...  .. 

tranBgreas"        ''" 


science,  discuss  it  here,)  at  least 
knowledge  of  these  rotations,  and  even 
OUT  possibility  of  knowledge,  is  con- 


admirable,  we  mean  that  the 

temptation  of  it  excites  the  sentiment 

.of  admiration  ;  and  indeed  somewhat 

those  which  snbeiat  between   more,   for  the  word  imptiea  that  we 

not  only  feel  adniiraHon,  but  approve 

that  sentiment  in  ourselves.    In  some 

coses,  under  the  semblance  of  a  single 

attribute,  two  are  really  predicated  : 

if  them,  a  state  of  the  mind  i( 


<B :  for,  though  we  ascribe 
resemblance,  or  aucceaaion,  or  simul- 
taneity, to  objects  and  to  attributes, 
it  is  always  in  virtue  of  resemblance 
or  Buccesaion  or  simultaneity  in  the  self;  the  other,  a  state  with  which 
sansations  ot  states  of  consciousness  other  minds  are  alfected  by  thinking 
which  those  objects  exdta,  and  on  of  it.  As  when  we  say  of  any  one 
vhich  these  attributes  are  grounded.  ;  that  he  is  generous.  The  word  genC' 
I  rosity  expresses  a  certain  stnte  of  mind, 
3  14.  In  the  preceding  investigation  '  but  being  a  term  of  praise,  it  also  ex- 
we  hare,  for  the  sake  of  simplicity,  presses  that  this  state  of  mind  excites 
considered  bodies  only,  and  omitted  in  us  another  mental  state,  called 
iniuda.  But  what  we  have  snid  ia  approbation.  The  assertion  made, 
applicable,  mulatU  muUmdii,  to  the  therefore,  is  twofold,  and  of  the  fo* 
latter.    'Ilie  attributes  of  minds,  as  |  lowing  purport  ;  Cert«n  frelings  fw 
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habitiully  a  put  of  tbis  person's  '  The  only  TemaiDing  cUh  oF  Name- 
wntient  eiiitoniw ;  and  the  idek  of  &bU  Things  la  sttributet ;  snd  these 
those  feelings  of  his,  excites  the  senti-  are  of  three  kinds,  Quality,  Relstiuu, 
mcnt  uf  approbation  in  ourselves  or  and  Quantity.  Qualities,  like  sub- 
otherii.  I  atanceH,  aie  known  to  ua  no  otherwise 

Ah  we  thus  ascribe  attributen  to  than  by  the  seosstioDs  or  other  states 
niintis  iin  the  ground  of  ideas  and  ,  of  cunsciousnesa  which  they  excite : 
eiiiotiouK,  w)  may  we  to  bodies  on  '  and  while,  in  compliance  with  corn- 
similar  grounds,  and  not  solelyon  the  mon  usage,  we  have  continued  to 
ground  of  sensations  :  as  in  spraying  speak  of  them  aa  a  distinct  class  of 
of  the  beauty  of  a  statue  ;  sinoe  this  |  Things,  we  showed  that  in  predicating 
attribute  is  grounded  on  the  peculiar  i  theui  no  one  means  to  predicate  any- 
feeling  of  pleasure  which  the  statue  i  thing  but  those  si       " 


ir  minds  ;  nliic 
but  an  emotioiL 


vn.  Qeneku  Results. 

§  15.  Our  survey  of  the  varieties  ol 

Things  which  have  been,  or  which  ar« 

mpabli)  uf  being,  named — which  have 


of  consciousness,  on  which  they  may 
be  said  to  be  grounded,  and  by  which 
alone  they  can  be  defined  or  described. 
Relations,  except  the  simple  cases  of 
likeness  and  unlikeness,  succession  and 
simultaneity,  are  similarly  grounded 


i    fH£t    O 
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made   the  subject  of  predica- ,  of  Attribute,  Quantity, 
'  I  now  concluded.  [  fently  grounded 

commenced  with   -"~~*'"- 


.thin, 


of  feeling,  sincn 

indubitable  difference  in 

excited  by  a  larger  and 

smaller  bulk,  or  by  a  greater  or  a 

less  degree  of  intensity,  in  any  object 


Keeling".    These  we  scrupulously  d 
tingnished  from   the    objects   which   I 
excite  them,  and  fnim  the  organs  by    1 
which  they  are,  or  may  be  supposed   I 
to    be,  conveyed.     Feelings    are    of  01    sense  or  ot    cons 
four    Borta :    Sensations,    Thoughts,   attributes,  therefore,  a 
Kmotions,  and  Volitions.     What  are    t 
talleil  Perceptions  are  merely  a  par- 
ticular case  of  Belief,  and  belief  1^  a 
kind  of  thought.     Actions  are  merely   t 
volitions  followed  by  an  elfect.  i 

After  Feelings  we  pr<>ceeded  to  , 
KubatanoeB.  These  are  either  Bodies  » 
or  Minds.  Without  entering  into  i 
the  gnHindii  of  tlie  uHit)4)hysicBl  |  of  consciouauees,  at 
iloubbi  which  liave  been  rtuaeil  c<ia- ,  distinct  from  any  other  of  thiiw^ 
Puming  the  exintence  of  Matter  and  1  states,  that  it  would  be  a  vain  subtlety 
Sfind  as  objective  realities,  we  stated  '  to  bring  theui  tniiler  that  couidiuu 
iiK  sulHcieut  for  lis  the  ooncluHion  in  :  description,  and  it  is  necessary  that 
which  the  best  thinkers  are  now  for  |  they  should  be  classed  apart,* 
the  most  l»rt  agreed,  that  atl  we  can  I 

know   of    Matter    is   the   sensations       '  Professor   Bain  (Inj/it,  1.  jo)  definci 
which  it  gi'es  us,  and  the  onler  n^  Jf^'"  5^,i,'^"fl,"i';!o"™{|;i',iJ,-'''™fS 

that  while  the  substance  Body  is  the  i  ubjectiun  tbst  itoppllea  oDl^ts  the  at 
unknown  cause  of  our  sensations,  the  1  [f.'I^  "' 'i^'Jl^J  ^",',^,™  "^1"^,'    '"' 
■ubetanoe  Mind  is  the  unknown  re-  L"    '    "     """' 
cipient.  1 1 


tricabiy  involved  therein  ;  and  to  this 
even  the  peculiar  and  simple  relations 
to  are  not  exceptions, 
relations,  however,  aro 
iportant,  and,  even  if  tliey  might 
— ' ' ' '  ig  statiw 


I  strictness  be  classed  a 
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!  sttributei. 
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As  the  reinilt,  therefore,  of  our 
ftnalygis,  we  obtain  Che  following  &B 
an  enuDiention  &nd  cUsaification  of 
all  Nomcable  Things  ; — 

let.  Feelings,   or  States  of    Con- 

2nd.  The  Minda  which  experience 
those  feelings. 

3rd.  The  Bodies,  or  external  objectB 
wluch  excite  certain  of  thoae  feelings, 
together  with  the  powers  or  properties 
whereby  they  excite  them ;  these 
latter  (at  leaat)  being  included  rather 
in  compliance  with  common  opinion, 
and  because  their  eitsteuce  is  taken 
for  granted  in  the  common  language 
from  which  I  cannot  prudently  deviate, 
than  because  the  recognition  of  such 
powers  or  properties  as  real  eidstenceB 
wpeaiB  to  be  warranted  by  a  sound 
philosophy. 

4th,  and  last  The  Successions  and 
Co-existences,  the  Likenesses  and  Un. 
likenesses,  between  feelings  or  states 
of  consciousness.  Those  rektions, 
when  considered  as  subsisting  be- 
tween other  things,  exist  in  reality  oaly 
between  the  states  of  consciousness 
which  those  things,  if  bodies,  excite, 
if  minds,  either  excite  nr  experience. 

This,  until  a  better  can  be  sug- 
gested, may  serve  as  a  substitute  for 
the  Categories  of  Aristotle  considered 
ae  a,  Clae«itication  of  Existences. 
The  practical  application  of  it  will 
ap|iear  when  we  commence  the  in- 
qmry  into  the  Import  of  Proposi- 
^ons ;  in  other  wonls.  when  we  in- 
quire what  it  is  wfai=h  the  mind 
actually  believes  when  it  gives  what 
is  called  its  assent  to  a  proposition. 

These  four  claaaes  comprising,  if 
the  clasaifieation  be  correct,  all 
Nameable  Things,  these  or  some  of 
them  must  of  course  compose  the 
signiiioation  of  all  names  ;  and  of 
these,  or  some  of  them,  Is  made  up 
whatever  we  call  a  fact. 

For  distinction's  sake,  every  foct 
which  is  solely  composed  of  feelings 


m(t  or.  and  requin,  further 


oniUysls; 


or  states  of  consciousness  oonsidered 
as  such,  is  often  called  a  Fsychologiod 
or  Subjective  fact ;  while  every  fact 
which  is  composed,  either  wholly  or 
in  part,  of  something  different  from 
these,  tbat  is,  of  substances  and 
attritiutes,  is  called  an  Objective  fact. 
We  may  say,  then,  that  every  ob- 
jective fact  is  gnninded  on  a  corre- 
sponding subjective  one ;  and  has  no 
meaning  to  us.  (apart  from  the  aub- 
jective  fact  which  corresponds  to  it,) 
except  as  a  name  for  the  unknowir 
and  inscrutable  process  by  which 
that  subjective  or  psychelogical  fact 
is  brought  to  pass. 


CHAPTER    IV. 


g  I.  In  treating  of  Propositions,  as 
already  in  treating  of  Names,  some 
considerations  of  a  comparatively 
elementary  nature  respecting  their 
form  and  varieties  must  be  premised, 
before  entering  upon  that  analysis  irf 
the  import  conveyed  by  them,  which 
is  the  real  subject  and  purpose  of  this 
preliminary  book. 

A  proposition,  we  have  before  said, 
is  a  portion  of  discourse  in  which  a 
predicate  is  affirmed  ordeniedof  asab- 
ject.  A  predicate  and  a  subject  ate  all 
that  is  necessarily  required  to  make  up 
a  proposition  :  but  as  we  cannot  con- 
clude from  merely  seeing  two  names 
put  together,  that  they  are  a  pre- 
dicate and  a  subject,  that  is,  that  one 
of  them  is  intended  to  be  affirmed  or 
denied  of  the  other,  it  is  necessaiy 
that  there  should  be  some  mode  or 
form  of  indicating  that  such  is  the 
intention ;  some  sign  to  distinguish 
a  predication  from  any  other  kind  of 
discourse.  This  is  sometimes  don« 
by  a  slight  alteration  of  one  of  the 
words,  ^led  an  ivfiection;  as  when 
we  say,  Fire  bums ;  the  change  of 
the  second  word  from  bum  to  burni 
showily  that  we  mean  to  affirm  the 
predicate  bum  of  the  subject  fire. 
But  this  function  is  more  comnionl' 


so 
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fulfilled  by  the  word  i*,  when  oti 
affirmation  is  intenittxl,  U  not,  when 
&  negation  :  or  by  nuiiie  othi^r  [mrt  n( 
the  verb  lo  be.  the  word  which  thus 
serves  the  purpose  of  a  sign  of  predica' 
tion  iac&Ued,  oe  we  fomterly  observed, 
the  copula,  Jt  ii  important  that  there 
should  be  no  indistinotneiu  in  our 
conception  of  tlie  nature  and  ofBoe 
of  the  copula ;  for  confused  notions 
respecting  it  are  among  the  canses 
which  have  spread  mjaticism  over 
the  field  of  logic,  and  perverted  its 
speculations  into  logomachies. 

It  is  apt  to  be  supposed  that  the 
copula  is  something  more  thou  a 
mere  sign  of  piedication  ;  that  it  also 
lignifies  existence.  In  the  proposi- 
tiim,  Socrates  .is  just,  it  may  seem  to 
be  implied  not  only  that  the  quality 
jttit  can  be  affirmed  of  Socrates,  but 
moreoutr  that  Socrates  M,  that  is  to 
nay,  exists.  This,  however,  only  shows 
that  there  is  an  ambiguity  in  the  word 
it;  a  word  which  not  only  performs 
the  function  of  the  copula  in  affirma- 
tions, but  has  also  a  meaning  of  its 
own,  in  virtue  of  which  it  may  itself 
be  mode  the  predicate  of  a  proposi- 
tion. That  the  employment  of  it  as 
a  copula  does  not  necessarily  include 
tlie  affirmation  of  existence,  appears 
from  such  a  proposition  oa  this :  A 
eentaur  is  a  fiction  of  the  poets  ;  where 
it  cannot  possibly  be  implied  ttuLt  a 
centaur  exists,  since  the  proposition 
itself  expressly  asserts  tliat  the  thing 
has  no  real  existence. 

Many  volumes  might  be  £lled  with 
the  frivolous  speculations  concerning 
the  nature  of  Being,  {to  Ir,  vicia. 
Ens.  Entitas,  Essentia,  and  the  like,) 
which  have  arisen  from  overlooking 


this  I 


luble 


of  the 


ord  I 


supposing  that 
signifies  to  exUt,  and  wheu  it  sigitilii 
to  be  some  specified  thing,  am  to  be 
■  Tana,  to  he  Socrates,  to  be  seen  ( 
spoken  of,  to  fe  a  phantom,  even  t 
be  a  nonentity,  it  must  still,  at  bottom, 
nnswec  to  the  some  idea  ;  and  that  a 
meaning  must  be  found  for  it  which 
ihall  suit  all  these  cases.  The  fog 
which  rose  from   this  narrow  spot 


diffused  itself  at  an  early  period  over 
the  whole  surface  of  metaphysics. 
Yet  it  becomes  us  not  to  triumph 
over  the  great  intellects  of  Plato  »ud 
Aristotle  because  we  are  now  able  to 
preserve  ourselves  from  many  errors 
into  which  they,  perbaps  inevitably, 
fell.  The  fire-te^r  of  a  modem 
steam-engine  produces  by  his  exer- 
tions far  greater  effects  tbau  Mi1i> 
of  Urotona  could,  but  be  is  not  there- 
fore a  stronger  man.  The  Greeks 
seldom  knew  any  language  but  their 
own.  This  rendered  it  far  more 
difGcult  for  them  than  it  is  for  us,  to 

31  ire  a  readiness  in  detecting 
iguities.  One  of  the  advantages 
of  having  accurately  studied  aplurality 
of  languages,  especially  of  those 
languages  which  eminent  thinkers 
have  used  aa  the  vehicle  of  their 
thoughts,  is  the  practical  lesson  we 
leom  respecting  the  ambiguities  of 
words,  by  finding  that  the  same  word 
in  one  language  corresponds,  on  dif- 
ferent occasiona,  to  different  words  in 
asotber.  When  not  thus  exercised, 
even  the  strongest  understandings  find 
it  difficult  to  believe  that  things  which 
have  a  common  name  have  not  in 
some  respect  or  other  a  common 
nature ;  and  often  expend  much 
labour  very  unprofitably  (as  was 
frequently  done  by  the  two  pliilo- 
aophers  just  mentioned)  in  vajn 
attempts  to  discover  in  what  this 
common  nature  consists.  But,  the 
babit  once  foi'med,  intellects  much 
inferior  are  capable  of  detecting  even 
ambiguities  which  are  common  to 
many  languages  :  and  it  is  surprising 
that  the  one  now  under  consideration, 
though  it  exists  in  the  modem  lan- 
guages OS  well  as  in  the  ancient, 
sbould  have  been  overlooked  by 
almost  all  authnn.  The  quantity  of 
futile  speculation  which  bad  been 
caused  by  a  misapprehension  of  tho 
jiature  of  the  Copula  was  hinted  at  by 
Hobbes  ;  but  Mr,  James  Mill  *  was, 
I  believe,  the  first  who  distinctly 
characterized  the  ambiguity,  and 
■  Jimiytij  tf  tilt  Htunan  Mind,  L  ii6  et 
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poinW  out  how  many  enors  in  the 
received  Bjstenis  of  philosophy  it  haa 
hod  to  answer  for.  It  has  indeed 
mialed  the  moderns  Bcarcely  lesa  than 
the  ancientB,  though  their  inistkkeB, 
because  our  imdeiBtandiiigH  are  not 
yet  so  completely  emancipated  from 
their  influenoe,  do  not  i^ear  equally 
irrational. 

We  shaU  now  briefly 
principal    distiDctioiiB    which    exist 
among  propositions,  and  the  technical 


press  those  distinctions. 

g  2.  A  proposition  being  a  portion 
□f  dlscourss  in  which  something  is 
affirmed  or  denied  of  something,  the 
first  division  of  propositions  is  into 
affirmative  and  negative.  An  nffir- 
mative  proposition  is  that  in  which 
the  predicate  is  c^lirmtd  oE  the  subject ; 
as,  Gaisar  is  dead.  A  negative  pro- 
position is  that  in  which  the  predicate 
■a  denied  of  the  subject ;  as,  Cesar  is 
not  dead.  The  copula,  in  this  last 
species  of  proposition,  consists  of  the 
words  ii  not,  which  are  the  sign  of 
negation  ;  it  being  the  sign  of  affir- 
.Ination.  — 

Some  logicians,  among  whom  may 
be  mentioned  Hobbes,  state  this  dis- 
tinction differently  j  they  rect^nise 
only  one  form  of  copula,  it,  and  attach 
the  negative  aigo  to  the  predicate. 
"CsBsar  is  dead,"  and  "C»sar  is  not 
dead,"  acoordlng  to  these  writers,  are 
propositions  agreeing  not  In  the  sub- 
ject and  predicate,  but  in  the  subject 
only.  They  do  not  consider  "  dead," 
but  "  not  dead,"  to  be  the  predicate  of 
the  second  proposition,  and  they  ac- 
cordingly deftoe  a  negative  propoaition 
to  be  one  in  which  the  predicate  is  a 
negative  namo.  The  point,  though 
not  of  mnch  practical  moment,  de- 
servaa  notice  as  an  example  (not  un- 
frequent  in  logic}  where  by  means  of 
an  apparent  Himplification,  but  which 
ia  merely  rerbal,  matters  are  nude 
more  oomplex  than  before.  The  notion 
of  these  writers  was,  that  they  could 
get  rid  of  the  distinction  between 
affirming  and  denying,  by  treating 


every  case  of  denying  aa  the  affirming 
of  a  negative  name.  But  what  is 
meant'by  a  negative  name  ?  A  name 
enpressive  of  the  abieHce  of  an  attri- 
bute. So  that  when  we  affirm  a  nega- 
tive name,  what  we  are  really  predi- 
cating is  absence  and  not  presence  ) 
we  are  asserting  not  that  auything  is, 
but  that  something  is  not ;  to  expreei 
which  operation  no  word  seems  so 
proper  as  the  word  denying.  The 
fundamental  distinction  is  between  a 
fact  and  the  non-existence  of  that 
fact ;  between  seeing  something  and 
not  seeing  it,  between  Casar'a  being 
dead  and  his  not  being  dead  ;  and  if 
this  were  a  merely  verbal  distinction, 
the  eeneralization  which  brings  botli 
within  the  same  form  of  assertion 
would  be  a  real  simpliti  cation :  the 
distinction,  however,  being  real,  and 
in  the  facts,  it  is  the  generalization 
confounding  the  distinction  that  ia 
merely  verbal ;  and  tends  to  obscure 
the  subject,  by  treating  the  difference 
between  two  kinds  of  truths  as  if  it 
were  only  a  difference  between  two 
liinds  of  words.  To  put  things  to- 
gether, and  to  put  them  or  keep  them 
asunder,  will  remain  different  opeia- 
tiona,  whatever  tricks  we  may  play 
with  language. 

A  remark  of  a  similar  nature  may 
be  applied  to  moat  of  those  distinc- 
tions among  propositions  which  are 
said  to  have  reference  to  their  mo- 
dality j  aa,  difference  of  tense  or  time  i 
rising,  the 


lainUlii 


These  differ. 


^hke 


r  bjo 


that  Ijetween  affinnatioi 
tion,  might  be  glossed  o 
sidering  the  incident  of  time  as  a  mere 
modilltatiun  of  the  predicate :  thus. 
The  sun  is  an  objtcl  having  rUtTi,  The 
sun  is  an  otgect  now  ri$ing.  The  sun  is 
on  object  to  rite  hermfter.  But  the 
simplification  would  be  merely  verbal. 
Past,  present,  and  future,  do  not  con- 
stitute BO  many  different  kinds  of 
rising  j  they  are  designations  belong- 
ing to  the  event  asserted,  to  the  sun't 
rising  to-day.  They  affect,  not  the 
predicate,  but  the  applicability  of  the 
predicate  to  the  particular  subject 
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That  whtcti  we  affirm  to  be  past, 
present,  or  future,  w  not  what  the 
subject  signifies,  nor  what  the'predi- 
cate  Bignifles,  but  specifically  andeit- 
pressly  what  ibe  predication  signiflea  ; 
what  ia  expresseil  only  by  the  proposi- 
tion as  auoh,  and  not  by  either  or 
both  of  the  terras.  Therefore  the 
circumstaDce  of  time  in  property  con- 
sidered as  attaching  to  the  copula, 
which  is  tbe  sign  of  predication,  and 
not  to  the  predicate.  If  the  same 
cannot  be  said  of  such  modifications 
as  these,  CEeear  tnajr  be  dead  ;  Ciesar 
is  perhapi  dead ;  it  is  poaible  that 
Ctesar  is  dead ;  it  is  only  because 
these  fall  altogether  under  another 
head,  being  properly  assertions  not  of 
anything  relating  to  the  fact  itself, 
but  of  the  state  of  our  own  mind  in 
regard  to  it ;  namely,  our  absence  of 
disbeUef  of  it.  Thus  "  Ctesar  may 
be  dead  "  means  "I  am  not  sure  that 
Cieaar  is  alive." 

§  3-  The  next  division  of  proposi- 
tions ia  into  Simple  and  Complex  ; 
more  aptly  (by  Professor  Bain  *) 
termed  Compound.  A  simple  pre- 
position is  that  in  which  one  predicate 
is  affirmed  or  denied  of  one  Bubjecl 
A  compound  propositjou  is  that  in 
which  there  is  more  than  one  predicate, 
or  more  than  one  subject,  or  both.  I 

At  first  sight  this  division  has  the 
Air  of  an  alwurdity;  a  solemn  distinc- 
tion of  things  into  one  and  more  than 
one  ;  as  if  we  were  to  divide  horaes 
into  single  horses  and  teams  of  horses. 
And  it  is  true  that  what  is  called  a 
complex  (or  compound)  preposition  is 
often  not  a  proposition  at  all,  but 
several  propositions,  held  together  by 
a  conjunction.  Such,  for  example,  is 
this :  C«sar  is  dead,  and  Brutus  is 
alive  :  or  even  this,  Cfesar  is  dead, 
fnit  Brutus  ia  alive.  There  ore  here 
two  distinct  assertions  ;  and  we  might 
as  well  call  a  street  ft  complex  house, 
OS  these  two  prepositions  a  complex 
proposition.  It  is  true  that  the  syn- 
categorematie  words  and  and  but  have 

*  IfHie,  I.  B5, 


a  meaning ;  but  t^at  meaning  is  Bo 
far  from  making  the  two  preponitiona 
one,  that  it  adds  a  third  proposition 
to  them.  All  particles  are  abbrevia- 
tions, and  generally  abbreviations  of 
propositions  ;  a  kind  of  shorthand, 
whereby  something  which,  to  be  ex- 
pressed fully,  wmiTd  have  required  » 
propositjon  or  a  series  of  propositions, 
is  eu^ested  to  the  mind  at  once. 
Thus  the  words,  Cnsar  is  dead  and 


propoaitioi 
viz.  either 


these :  Ciesar  is  dead  ;  BrutMS  is 
alive  ;  it  is  desired  that  tlie  two  pre- 
ceding prepositions  should  be  thoi^hC 
of  together.  If  the  words  were, 
Ciesar  is  dead,  but  Brutus  is  alive,  the 
sense  would  be  equivalent  to  the  same 
three  propositions  together  with  a 
fourth  ;  "  between  the  two  preceding 
IS  there  exists  a  contrast : 
between  the  two  facts  them- 
between  tbe  feelings  with 
I  deaired  that  they  should  be 

In  the  instances  cited  the  two  piv- 
positions  are  kept  visibly  distinct,  each 
subject  having  its  separate  predicate, 
and  each  predicate  its  separate  Rub- 
jeet.  For  brevity,  however,  and  to 
avoid  repetition,  the  propositions  are 
often  blended  together :  as  in  this, 
"  Peter  and  Jomsa  preached  at  Jeru- 
salem and  in  Galilee,"  which  contains 
four  prepositions  :  Peter  preached  at 
Jemaalera,  Peter  preached  in  Galilee, 
James  preached  at  Jerusalem,  James 
preached  in  (Jalilee. 

We  have  seen  that  when  the  two  or 
more  propositions  comprised  in  what 
is  called  a  complex  proposition  ue 
stated  absolutely  and  not  under  any 
condition  or  proviso.  It  is  not  a  pro- 
position at  all,  but  a  plurality  of  pro- 
positions ;  since  what  it  expresses  ia 
not  a  single  assertion,  but  several 
aasertions,  which,  if  true  when  joined, 
are  true  also  when  separated.  But 
there  is  a  kind  of  propceition  which, 
though  it  contains  a  plurality  of  sub- 
jects and  of  predicates,  and  may  be 
said  in  one  sense  of  the  word  to  con- 
sist of  several  propositions,  contains 
d  its  truth  does 
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not  at  all  impl^  that  of  the  sicnpli 
propoditions  which  compoae  it.  Ai 
example  of  this  is,  when  the  aimpli 
piDpoeitions  are  connected  b?  the 
particle  or  ;  aa,  either  A  ia  B  oi  "  ' 
D  ;  or  by  the  particle  if;  aa,  A 
if  C  is  D.  In  the  former  case 
proposition  is  called  dajundive,  i 
latter,  eondilionai :  the  name  i 
theliad  was  originally  comma 
both.  Aa  haa  been  well  remarked  by 
Archbiabop  Whately  and  others,  the 
diajunctive  form  is  resolvable  into  the 
conditional ;  every  diejuuctive  pro- 
position being  equivalent  to  two  or 
more  conditiimal  ones.  "  Either  A  is 
B  or  C  ia  D,"  means,  "  if  A  is  not  B, 
C  is  D;  and  if  C  ia  not  D,  A  is  B." 
All  hypothetical  propusitions,  there- 
fore, though  disjunctive  in  form,  are 
conditional  in  meaning ;  and  the 
words  hypothetical  and  conditional 
may  be,  aa  indeed  they  generally  are, 
used  synonymously.  Propositions  in 
which  the  assertion  is  not  dependent 
en  a  condition,  aie  said,  in  the  lan- 
guage of  logicians,  to  be  caUgoricaL 

An  hypothetical  proposition  ia  not, 
like  the  pretended  cnmpleji  proposi- 
tiona  which  we  prsvioualy  considered, 
a  mere  aggregation  of  simple  proposi- 
tions. The  simple  propositions  which 
form  part  of  the  words  in  which  it  is 
couched,  form  no  part  of  the  assertion 
which  it  conveys.  When  we  say.  If 
the  Koran  comes  from  God,  Mahomet 
Is  the  prophet  of  God,  we  do  not  in- 
tend  to  affirm  either  that  the  Koran 
does  come  from  God,  or  that  Mahomet 
ia  really  His  prophet.  Neither  of 
these  simple  propositions  may  be  true, 
and  yet  the  truth  of  tiie  hypotheti- 
cal proposition  may  be  Indiaputable. 
What  is  asserted  is  not  the  truth  of 
either  of  the  propositions,  but  the 
interribihty  of  the  one  from  the  other. 
What,  then,  U  the  aubject,  and  what 
the  predicate  of  the  hypothetical  pro- 
position! "The  Koran"  is  not  the 
subject  of  it,  nor  &  "Mahomet ; "  for 
nothing  is  affirmed  or  denied  either  of 
the  Koran  or  of  Mahomet.  The  real 
subject  of  the  predication  is  the  entire 
proposition,  "Mahomet  ia  the  prophet 


of  God  ;  "  and  the  affirmation  is,  that 
this  is  a  legitimate  inference  from  the 
proposition,  "the  Koran  comes  from 
God."  The  subject  and  predicate, 
therefore,  of  an  hypothetic^  proposi- 
tion are  names  of  propositions.  The 
subject  is  aome  one  proposition.  The 
predicate  ia  a  general  relative  name 
applicable  to  propoaitiona  of  this  form 
— "an  inference  from  so  and  so."  A 
fresh  instance  is  here  afforded  of  the 
remark,  that  particles  are  abbrevia- 
tions ;  since  "  ^  A  is  B,  C  is  D,"  is 
found  to  be  an  abbreviation  of  the 
following  :  "  The-  propoeition  C  is  D, 
ia  a  le^tiniate  inference  from  the 
proposition  A  is  B." 

The  distinction,  therefore,  between 
hypothetical  and  categorical  propoai- 
tiona, ;ia  not  ao  great  as  it  at  first 
appears.  In  the  conditional,  as  well 
as  in  the  categorical  form,  one  predi- 
cate ia  affirmed  of  one  subject,  and  no 
more :  but  a  conditional  proposition 
is  a  proposition  concerning  a  propoai^ 
tion ;  the  subject  of  the  assertion  is 
itself  an  assertion.  Nop  is  this  a 
property  peculiar  to  hypothetical  pro- 
poaitiona. There  are  other  classes  of 
assertions  concerning  propositions. 
Like  otiier  things,  a  proposition  has 
attributes  which  may  be  predicated 
of  it,  The  attribute  predicated  of  it 
in  an  hypothetical  proposition,  ia  that 
of  being  an  inference  from  a  certain 
other  proposition.  But  thia  is  only 
one  of  many  attributes  that  might  be 
predicated.  We  may  say,  That  the 
whole  ia  greater  than  its  part,  is  an 
axiom  in  mathematics :  That  the 
Holy  Ghoat  proceeds  front  the  Father 
alone,  is  a  tenet  of  the  Greek  Church  i 
The  doctrine  of  the  divine  right  of 
kings  was  renounced  by  Parliament 
at  Uie  Bevolution :  The  infallibility 
of  the  Pope  haa  no  countenance  from 
Scripture.  In  all  theao  cases  the 
aubject  of  the  predication  is  an  entire 
~  wsition.  That  which  theee  differ- 
predicates  are  affirmed  of  ia  Oie 
proponiion,  "  the  whole  is  greater 
than  its  part  j  "  the  ■propotitUm,  "the 
Holy  Ghost  proceeds  from  the  Father 
alone ; "  the  pn/potition,  kingii  have  o 
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d[vine  right  j  "  the  propoiitiaH,  "  the 
Pope  is  infallible." 

Seeing,  then,  that  there  ia  aucb 
1es>  dilTerenCB  between  hypotbetical 
propoBitionB  and  anj  others,  than  ont 
might  be  ]ed  to  imagine  frum  theii 
fonn,  we  ehould  be  at  a  Inis  to  account 
for  the  conapicnoUH  poaition  whieb 
the;  have  been  selected  to  fill  ir 
treatises  on  lozic,  if  he  did  not  re- 
member that  what  they  predicate  of  t 
proposition,  namelj,  its  being  an  id. 
f erence  from  somethtng  else,  ispreelBely 
that  one  of  ita  attribHtee  with  whioh 
moat  of  all  a  logician  is  concerned. 

g  4.  The    next    ol    the   comm 
divisions  of  Fropositionfl  Is  into  Ui 
Vernal,    Particular,     Indefinite,    and 
Singukr :  a  distinction   founded  on 
the  degree  of  generality  in  which  the 
^nme,  which  is  the  subject  of  the 
proposition,  is  to  be  understood.    The 
following  are  examples : 
All  men  are  mortal —         Universal. 
Sonte  men  are  mortal^      Particular. 
Man  ia  mortal —  Indefinite. 

JtUiut  Cte»ar  is  mortal—    Singular. 

The  proposition  is  Sit^ular  when 
the  subject  is  an  individual  nnme. 
^e  individunl  name  needs  not  be 
a  proper  name.  "The  Founder  of 
Christianity  was  crucified ,"  is  as  much 
a  singular  proposition  as  "  Christ  was 

When  the  name  which  is  the  sub- 
ject of  the  proposition  is  a  general 
name,  we  may  intend  to  affirm  or 
deny  the  predicate,  either  of  all  the 
things  that  the  subject  denotes,  or 
only  of  some.  When  the  predicate 
ia  affirmed  or  denied  of  all  and  each 
of  the  things  denoted  by  the  aubject, 
the  proposition  ia  universal :  when  of 
some  undefined  portion  of  them  only, 
it  is  particular.  Thus,  All  men  are 
mort^ ;  Every  man  is  mortal ;  are 
universal  propositions.  No  man  ia 
immortal,  is  alao  an  uni  venal  propo- 
sition, since  the  predicate,  immortal, 
is  denied  of  each  and  ev^ry  individual 
denoted  by  the  term  man  ;  the  nega- 
tive proposition  being  exactly  equiva- 


particular  propositions  ;  the  predioata 
wiK  being  in  the  one  case  affirmed 
and  in  tlra  other  denied  not  of  each 
and  every  individual  denoted  by  tha 
term  man,  but  only  of  each  and  even 
one  of  some  portion  of  those  indivi- 
duals, without  specifying  what  por- 
tion ;  for  if  this  vere  specified,  the 
proposition  would  be  ohanged  either 
into  a  singular  proposition,  or  into  an 
universal  propoiition  with  a  different 
snbjeot  i  as,  tor  instance,  "allprofxrijl 
uMrueltd  men  are  wise."  Tiiere  are 
other  forms  of  particular  propositions ; 
as,  "itatt  men  are  imperfectly  edtt- 
oated:"  it  being  immaterial  bow  large 
a  portion  of  the  subject  the  predicata 
ia  asserted  of,  aa  long  ai  it  is  left  un- 
certain  how  that  portion  is  to  be  dis- 
tinguished fn>m  uie  rest* 

When  the  form  of  eipteneiuD  does 
not  clearly  show  whether  the  general 
name  wblcb  is  the  subject  of  the  pro- 
position  is  meant  to  stand  for  all  tho 
individuals  denoted  by  it,  or  only  for 
of  them,  the  piopoaition  is,  by 
logicians,  callml  Indefinite ; 
but  this,  as  Arohbiahop  Whately 
observes,  is  a  solecism,  of  the  same 
nature  as  that  conunitted  by  some 
grammarians  when  in  their  list  of 
genders  they  enumerate  the  doubtful 

•  InstendotUnlTsrwlsndPartlculsr.M 
ipplisd  to  propooitions,  Profeiisor  Dain  pm- 
poses  (Logic,  t  81)  the  terms  Total  siid 
Paitlal ;  reserving  the  tanner  ulr  o[  terms 
for  their  Induct! VB  mtsnln/, "  tha  contrast 

ticulan  or  liidivlduX'toB.WB  dorivTit 


UoBiBiD  IqUow  the  isma  rules  as  Uoi- 

lul,  would  bo  ji>clud<!d  ainiigwith  tliem 

the  aanie  class,  Chat  of  Totsi  prodica- 

iiiB.    It  li  not  tlie  Subject's  denotiiiK 

uiy  tldnga  or  only  one.  that  li  o(  im- 

portsnce  in  rtunniui.  It  Ji  that  tha  aseer. 

tiou  1h  made  e(  tlie  whole  or  a  pii-t  only  of 

what  llio    Biibiect  denntos.     The  worda 

Univerml  and  Particular,  however,  are  h> 
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usert  the  proposition  either  a»  an 
univeraal  or  as  a  partlcalar  proposi- 
tion, though  he  bu  failed  to  declare 
which  ;  and  it  often  happens  that 
though  tba  wmda  do  not  ■hon'  which 
of  the  two  he  intendf^  tha  content,  or 
the  ouBtom  of  speech,  aupplies  the 
defioiency.  Than,  when  it  is  affirmed 
that  "  Man  is  mortal,"  nobody  doubts 
that  the  aaBertion  is  Intended  of  all 
human  b^uga  ;  abc 
oatite  of  universality  i>  qommonly 
omitted,  only  because  the  meaning  is 
evident  without  it.  In  thepropoalCiun, 
■"Wine  is  good,"  it  is  understood  with 
equal  readiness,  though  for  somewhat 
djffereiit  reaaons,  that  the  assertioD  ia 
not  intended  to  be  imiTerBsl,  but 
particular.*  As  is  observed  by  Pro- 
feasor  BaiD,+  the  chief  Bxainples  ol 
Indefinite  pn^toaitiona  occur  "with 
names  of  material,  which  are  the  aub- 
jecta  Bometimea  of  nniveraal,  and  at 
vther  times  of  particular  predication. 
'Food  ia  chemic^iy  constituted  by 
carbon,  oKygen,  Ac,' Js  a  proposi'' 


ia  necessary  to  animal  life '  ia  a 
nf  particular  quantity ;  the  meaning 
ia  Eome  sort  of  food,  not  necesBarily 
oil  sorts.  '  Metal  ia  requiiita  in  order 
to  strength '  does  not  mean  all  kinds 
of  metiu.     'Gold  will  make  a  way,' 

When  a  general  name  staoda  for 
each  and  every  individnal  which  it  is 
a  name  of,  or  in  other  words,  which 
ft  denotes,  it  is  said  by  loglcianH  to 
be  dUlrilniteil,  or  taken  diatributively. 
Thus,  in  the  proposition.  All  men 
are  mortal,  the  subject,  Man,  is  dis- 
tributed, because  mortality  ia  affirmed 
of  each  and  every  man.  The  predi- 
cate, Mortal,  is  not  distributed, 
because  the  only  mortals  who  are 
■poken  of  in  the  propoaition  are  those 


•  It  iD»j.  i^ol•«Ie^,  „  

•qiiinkleuCtoauuniveiBiilprQpcnitlaii 
a  dUTarent  predicate,  via.  "All  wli 
avod  7ir^  wins,"  or  '*  in  goqd  in  reape 
the  qiudltlee  nhlcli  coDBlltule  it  wine 


who  happen  to  be  men  ;  while  ths 

word  may,  for  aught  that  appears, 
and  in  fact  does,  comprehend  within 
it  an  indefinite  number  of  objecfa 
besides  men.  In  the  propoaition, 
Some  men  are  mortal,  both  the  pre- 
dicate and  the  aubject  are  undis- 
tributed. In  the  following,  No  men 
have  winga,  both  the  predicate  and 
the  subject  are  distributed.  Not  only 
is  the  attribute  of  having  winga 
denied  of  the  entire  class  Man,  but 
that  class  is  severed  and  caet  out 
fcom  tJie  whole  of  tbe  class  Winged, 
and  not  merely  from  aome  part  of 
that  class. 

This  phraseology,  which  is  of  great 
service  in  stating  and  demonstrating 
the  rules  of  the  syllc^am,  enables  us 
to  express  very  conoiaely  the  defini- 
tions of  an  universal  and  a  particular 
propoaition.  An  universal  propoai- 
tion is  that  of  which  tbe  subject  is 
distributed ;  a  particular  proposition 
is  that  of  whidi  the  subject  is  un- 
distributed. 

There  are  many  more  distinctions 
among  propositions  than  those  we 
have  here  stated,  aome  of  them  of 
considerable  importance.  But,  for 
explaining  and  illustrating  these,  mora 
suitable  opportunities  will  occur  in 
the  sequel 


OF  THB  IMFORTOF   PB0POSIT10K3.  - 

g  I.  An  inquiry  into  the  nature  ot 
iropoaitions  must  have  one  of  two 
objects  :  to  analyse  the  state  of  mind 
called  Belief,  or  to  analyse  what  ia 
believed-  AJI  language  recognieea  a 
difference  )»twean  a  doctrine  or 
opinion,  and  the  fact  of  entertaining 
the  opinion ;  between  asaent,  and 
what  is  assented  to. 

Logic,  according  to  the  conception 


I  of  i 


with  the  nature  of  ths  act  of  judging 
or  believing ;  the  consideration  M 
that  act,  as  a  phenomenon  of  the 
mind,   belongs    to   another   science. 
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Philosophers,  however,  froni  DeacarteB 
duwnwnrds,  and  eBpecially  from  the 
era  of  Leibnitz  and  Loclte,  have  by 
no  meang  observed  this  diBtinction ; 
and  would  have  treated  with  great 
diareepect  any  attempt  to  analyse  the 
import  of  Propositions,  unless  ffiunded 
on  an  analysis  of  tbe  act  of  Judgment. 
A  proposition,  thtij  would  have  said, 
is  but  the  expression  in  words  of  a 
Judgment.  Tbe  thing  expressed,  not 
the  mere  verbal  expression,  is  the 
important  matter.  When  the  mind 
absents  to  a  proposition,  it  judges. 
Lot  us  End  out  n4iat  tbe  mind  does 
when  it  judges,  and  we  shall  know 
what  propositions  mean,  and  not 
oOierwige. 

Conformably  to  these  views,  almost 
all  the  writers  on  Logic  in  the  last 
two  centuries,  whether  English,  Ger- 
man, or  French,  have  made  their 
theory  of  Propositions,  from  one  end 
to  the  other,  a  theory  of  Judgments, 
They  considered  a  Proposition,  or  a 
Judgment,  for  they  used  the  two 
words  indiscriminately,  to  consist  in 
affirming  or  denying  one  idta  of 
another.  To  judge,  was  to  put  two 
ideas  ti^ether,  or  to  bring  one  idea 
under  another,  or  to  compare  two 
ideas,  or  to  perceive  the  agreement 
or  disagreement  between  two  ideaa  : 
aud  the  whole  doctrine  of  Proposi- 
tions, together  with  the  theory  of 
KeasonIng,(al  way  s  necessarilyf ounded 
on  tbe  theory  of  Propositions,)  was 
stated  as.  if  Ideas,  or  Conceptions,  or 
whatever  other  term  the  writer  pre- 
ferred as  a  name  for  mental  represen- 
tations generally,  constituted  essen- 
tially the  subject-matter  andsubstance 
of  those  operations. 

It  is,  at  course,  true,  that  in  any 
case  of  judgment,  as  for  instance  when 
we  judge  that  gold  is  yellow,  a  process 
takes  place  in  onr  minds,  of  which 
some  one  or  other  of  theue  theories 
is  a  partially  correct  account.  We 
must  have  the  idea  of  gold  and  the 
idea  of  yellow,  and  these  two  ideas 
must  be  brought  together  in  our  mind. 
But  in  the  first  place,  it  is  evident 
that  this  is  only  a  part  of  what  takes 


place  ;  for  we  may  put  two  ideas  to- 
gether witboat  any  act  of  belief ;  an 
when  we  merely  imagine  something, 
such  as  a  golden  mountain  ;  or  when 
we  actually  disbelieve :  for  in  order 
even  to  disbelieve  that  Mahomet  was 
an  apoetie  of  God,  we  must  put  the 
idea  of  Mahomet  and  that  of  an  qios- 
tie  of  God  tt«ether,  ~  •  ■ 
what  it  is  that  happ 


bappens  in  the  case 
I  dissent  besides  putting  tt 
s  together,  is  one  of  the 


tricate  of  metapbysical  problems.  But 
whatever  tbe  solution  may  be,  we  may 
venturo  to  assert  tfaat  it  can  have 
nothing  whatever  to  do  with  the  im- 
port of  propositions  ;  for  this  reason, 
that  propositions  (except  sometimes 
when  tbe  mind  itself  is  the  eut^ect 
treated  of)  are  not  assertions  reai»ct- 
ing  our  ideas  of  things,  but  assertions 
respecting  the  things  tiiemsetves.  In 
order  to  believe  that  gold  is  yellow, 
I  must,  indeed,  have  the  idea  of  gold, 
and  the  idea  of  yellow,  and  someUiiug 
having  reference  to  those  ideas  must 
take  place  in  my  mind ;  but  my  belief 
has  not  reference  to  the  Ideas,  it  has 
reference  to  the  things.  What  I  be- 
lieve, is  a  fact  rolatiag  to  the  outward 
thing,  gold,  and  to  the  Impression 
mode  1^  that  outward  thing  upon  the 
human  organs;  not  a  fact  relating  to 
my  conception  of  gold,  which  would 
be  a  fact  in  my  mental  history,  not  a 
fact  of  externa!  nature.  It  is  true, 
that  in  order  to  believe  this  fact  in 
external  nature,  another  fact  must 
take  place  in  my  mind,  aprocese  must 
be  performed  upon  my  ideas  ;  but  so 
it  must  in  everything  else  that  I  do. 
I  cannot  dig  the  ground  unless  I  have 
tbe  idea  of  tiie  ground,  and  of  a  spade, 
and  of  all  the  other  things  I  am  ope- 
rating upou,  and  unless  I  put  those 
ideas  together.*    But  it  would  be  a 

"  Dr.  Whowcll  (PhUotojikii  of  Diteovoy, 
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verj'  ridiculoiu  description  of  digging  |  etudj  it  at  s«coDd-hiuid,aa  represented 
tbe  pTouDd  to  sft;  that  it  is  putting  in  our  own  minds.  Meanwhile,  in- 
one  idea  into  another.  Digging  is  an  |  qijiries  into  every  kind  of  natural 
operation  which  is  perfornied  apoa  the  '  phenomena  were  inceeuuitly  eetafalish- 
thlngB  themselveB,  though  it  cannot  ing  great  and  fruitful  truths  on  moat 
be  performed  unless  I  have  in  my  mind  important  Bubjecte,by  processes  upon 
the  ideas  of  them.  And  in  like  man-  which  these  views  of  the  nature  of 
ner,  believing  is  an  act  which  has  for  Judgment  and  Reasoning  threw  no 
its  subject  thefacts  themselves,  though  light,  and  in  which  they  afforded  no 
a  previous  mental  conception  of  the  aBsistanne  whatever.  No  wonder  that 
facta  is  an  indispensable  condition,  those  who  knew  by  practical  experi- 
Wben  I  Bay  that  fire  causes  heat,  tlo  ence  how  truths  are  arrived  at,  should 
I  mean  that  my  idea  of  fire  causes  my  deem  a  science  futile,  which  consisted 
idea  of  heat!  No:  Imeonthat  the  chiefly  of  such  speculations.  What 
natoral  phenomenon,  fire,  causes  the  has  been  done  for  the  advancement 
natural  phenomenon,  heat  When  I  of  L<^c  since  these  doctrines  came 
into  vogue,  has  been  done  not  by  pro- 
fessed Ic^icians,  but  by  discoverers  in 
the  other  sciences  ;  in  whose  methods 
of  investigation  many  principles  of 
logic,  not  previously  thought  of,  have 
successively  come  forth  into  light,  but 
who  have  generally  ccmmitted  the 
error  of  supposing  that  nothing  what- 
ever was  laiown  of  the  art  of  philoso- 
phizing by  tbe  old  logicians,  because 
theirmodem  interpreters  havewtitten 
to  so  little  purpose  respecting  it. 

We  have  to  ioqnire,  then,  on  the 
iresent  occasion,  not  into  Judgment, 


anything  respecti 
tbe  ideas,  I  give  them  their  proper 
name  ;  I  call  them  ideas  ;  as  when  I 
say  that  a  child's  idea  of  a  battle  is 
unlike  the  reality,  or  that  the  ideas 
entertained  of  the  Deity  have  a  great 
effect  on  the  characters  of  mankind. 

The  notion  that  what  is  of  primary 
importance  to  the  logician  in  a  pro- 
position, IB  the  relation  between  the 
two  irfeiu  corresponding  to  the  subject 
and  predicate,  (instead  of  the  relation 
between  the  two  pkertamejia  which 
they  respectively  express,)  seems  t« 
me  one  of  tbe  most  fatal  errors  ever 
introduced  into  the  philosophy  of 
LogK  ;  and  the  principal  cause  why 
the  theory  of  the  science  has  made 
such  inconsiderable  pnwress  during 
the  last  two  centuries.  The  treatises 
on  Logic,  and  on  the  branches  of 
Mental  Philosophy  connected  with 
Logic,  which  have  been  produced 
since  the  intrusion  of  this  cardinal 
error,  though  sometimes  written  by 
men  of  extraordinary  abilities  and 
attainments,  almost  always  tacitly 
imply  a  theory  that  the  investigation 
of  truth  consists  in  contemplating  and 
handling  our  ideas,  or  conoeptions  of 
things,  matead  of  the  things  them- 
selves :  a  doctrine  tantamount  to  the 
assertion,  that  the  only  mode  of  ac- 
quiring knowledge  of  nature   is  to 


MS  not  use  a  spade  by 
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believing,  but  into  the  thing  believed. 
What  is  the  immediate  object  of  belief 
in  a  Proposition  ?  What  is  the  matter 
of  fact  signified  by  it?  What  U  it  to 
which,  when  I  assert  the  proposition, 
I  give  my  assent,  and  call  upon  others 
to  give  theiis!  What  is  that  which 
is  expressed  by  the  form  of  discourse 
called  a  Proposition,  and  tiie  confor- 
mity of  which  to  fact  constitutes  the 
truUi  of  the  proposition  F 

g  2.  One  of  the  clearest  and  most 
consecutive  thinkers  whom  this  coun- 
try or  the  world  has  produced,  I 
mean  Hobbes,  has  given  the  following 
answer  to  this  question.  In  every 
proposition  (says  he)  what  is  signified 
IS,  the  belief  of  the  speaker  that  the 
predicate  is  a  name  of  the  same  thing 
of  which  the  subject  is  a  name  ;  and 
if  it  really  is  so,  the  proposition  is 
true.    Thus  the  proposition,  All  men 
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are  living  belagt  (he  would  uy)  U 
trae,  became  living  being  U  a  lui 
everything  of  whioh  man  m  a  n 
All  men  are  di  feet  high,  is  not 
becauae  tixfeet  high  is  not  a  lUD 
everything  (though  it  a  of  i 
things)  of  which  man  ia  a  name. 
What  ie  stated  in  this  theorf  ■ 
definition  of  a  tnie  propntition,  mult 
be  allowed  to  be  a  property  which  all 
true  propositions  poBsesg.  Thesubjeot 
and  predicate  being  both  of  them 
names  of  things,  if  they  were  names 
of  qnitc  diSctent  things  the  one  name 
could  not,  consistently  with  its  aipii- 
ficatioD,  be  predicated  of  the  other. 
If  it  be  true  that  soma  men  are  cmiper- 
coloured,  it  must  be  true— Mid  the 
proposition  does  really  ansert — that 
among  the  individuals  denoted  by  the 

also  among  those  denoted  by  the  name 
copper-coloured.  If  It  be  true  that 
all  onen  nuninate,  it  must  be  true 
that  all  tjie  individuals  denoted  by 
the  name  ox  are  also  among  those 
denoted  by  the  name  ruminating ; 
iind  whoever  aiwerts  that  all  oxen 
mminate,  nndoabtedly  does  assert 
that  this  relation  subsists  between 
the  two  names. 

The  atuertioD,  therefore,  which, 
according  to  Hobbes,  is  the  only  one 
made  in  any  proposition,  really  is 
made  iu  every  proposition  :  and  hie 
analysie  has  consequently  one  of  the 
requisites  for  being  the  true  one.  Wa 
may  go  a  step  farther  ;  it  is  the  only 
an^ysia  that  is  rigorously  true  of  all 
propositions  without  exception.  What 
he  gives  as  the  meaning  of  proposi- 
tions, is  part  of  the  meaning  of  all 
propoaitions,  and  the  whole  meaning 
of  some.  This,  however,  only  shows 
what  an  eibsmaly  minute  fragment 
of  meaning  it  is  quite  possible  to  in- 
clnde  within  the  logical  formula  of  a 
proposition.  It  does  not  show  that 
no  proposition  means  more.  To  war- 
mnt  us  in  putting  together  two  words 
with  a  copula  between  them,  it  is 
really  encjugh  that  the  thing  or  things 
denoted  by  one  of  the  names  should 
be  capable,  without  violation  of  usage, 


of  being  called  by  the  other  nune  also, 

If,  then,  this  be  all  tiie  meaning 
neoessarlly  implied  in  the  form  of 
discourse  called  a  Proposition,  why 
do  I  object  to  it  as  the  scientifie  delf- 
eititai  of  what  a  propceition  meanil 
Beoause,  though  the  mere  oollocation 
which  makes  the  propoaition  a  propo< 
■ition,  conveys  no  rasm  than  this 
scanty  amount  of  meaning,  (hat  same 
coUooation  oombined  wi^  other  oir' 
ennutanoes,  thaC/orm  combined  with 
other  matter,  does  convey  more,  and 
the  piopoeition  in  those  other  ciicum- 
stanoea  does  assert  nlore,  than  merely 
that  relation  between  the  two  names. 

The  only  propoaitlons  of  whioh 
Hobbes'  prioniple  is  a  sufficient 
account,  arc  that  limited  and  unim- 
portant class  in  which  both  the  pre- 
dicate and  the  subject  are  proper 
names.  For,  as  has  already  been 
remarked,  proper  names  bare  stricUy 
no  meaning  ;  they  are  mere  marks  for 
individual  objects  :  and  when  a  pro- 
per name  is  predicated  of  another 
proper  name,  all  the  siguiSoation  con- 
veyed is,  that  both  the  names  are 
marks  fur  the  same  objeot.  But  this 
is  precisely  what  MobbeS  produces  as 
a  theory  of  predication  in  general 
His  doctrine  is  a  full  explanation  of 
such  predications  as  these :  Hydu 
was  Clarendon,  or,  Tully  is  Cicero. 
It  exhausts  the  meaning  of  those  pro- 
positions. But  it  is  a  sadly  inadequate 
thewy  of  any  others.  That  it  should 
evM  have  tieen  thought  ot  as  such, 
can  be  accounted  for  only  by  the  fact, 
that  Hobbes,  in  common  with  the 
other  Nominalists,  beetowed  little  or 
no  attention  upon  the  COTinofolton  of 
words  ;  and  sought  for  their  meaning 
exclusively  in  what  they  lUnoU:  as  if 
all  names  had  been  (what  none  but 
proper  names  really  are)  marks  put 
upon  individuals  ;  and  as  if  there 
were  no  diffarenoe  between  a  proper 
and  a  general  name,  except  that  the 
first  denotes  only  one  individual,  and 
the  last  a  greater  number. 

It  baa  been  seen,  however,  that  tho 
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of  abatract  luunes  which  are  not  eon- 
DOtAtiTS,  reiddM  In  the  oonnotation. 
When,  therefore,  we  are  analysinft  the 
meaning  of  taty  pmpoaition  in  whloh 
the  predicate  and  the  Bubjeot,  or 
either  of  them,  are  oonnotBtive  namea, 
it  is  to  the  oonnotatloo  of  thoae  temu 
that  we  must  exctmivelj  look,  and  not 
to  what  tiiey  rfenolt,  or,  In  the  knguage 
of  Hubbes,  (language  so  far  current,) 

In  amertlng  that  the  tnith  of  a 
prc^waition  depends  on  the  oonformitj 
lit  import  between  its  temu^  as,  for 
instance,  that  the  propoBitioo,  Sooratei 
is  wise,  is  a  true  propoaitlon,  beoause 
Socrates  and  wise  are  names  applicable 
to,  or,  OS  he  expreuee  it,  names  of, 
the  some  person  ;  it  is  very  remark- 
able that  so  powarfnl  a  thinker 
should  not  have  asked  himself  the 
question,  But  how  mme  the<^  to  be 
namea  of  the  same  persoa  T  Surely 
not  because  such  was  the  intention  of 
those  who  invented  the  wor^.  When 
mankind  Gied  the  meaning  of  the 
word  wise,  they  were  not  thinking  of 
Socrates,  n<H-,  when  hie  parents  gave 
him  the  name  of  Soorates,  were  they 
thinking  of  wisdom.  The  names 
Iiappen  to  fit  the  same  pereoc  becauue 
of  a  certain  faet,  which  fact  was  not 
known,  nor  in  being,  when  the  names 
were  invented.  It  we  wwit  to  know 
what  the  fact  is,  we  ehall  find  the 
due  to  it  in  the   connotation  of  the 

A  bird  or  a  stone,  a  man  or  a  wise 
man,  mesas  simply  an  object  having 
auch  and  such  attributes.  The  real 
meaning  of  the  word  man,  is  thos« 
attributes,  aud  not  Smith,  Urewn, 
and  the  remainder  of  the  individuals. 
The  word  mortal,  in  like  manner,  con- 
notes a  certain  attribute  or  attri- 
butes ;  and  when  we  say.  All  men  are 
mortal,  the  meaning  of  the  proposi- 
tion is,  that  all  beings  whloh  poBsess 
the  one  set  of  attributes  poeacss  also 
the  other.  If,  in  our  experience,  tiie 
attributes  connoted  by  man  are  always 
accompanied  by  theattributeconnoted 
by  mortal,  it  will  follow  oa  a  conie- 
qnenae,  that  the  class  man  will  be , 


crlal. 


of  all 

:  but 

brought 


t  their 


things  of  which  n 
why  r  Those  objects 
under  the  name  by  i 
attributes  connoted  I^ 
possession  of  the  attributes  is  the  real 
condition  on  whloh  the  trath  of  the 
proposition  depends  ;  not  their  being 
called  by  tlie  name.  Connotativo 
names  do  not  pr«cede,  but  follow,  the 
attributes  whioh  they  connote.  If 
one  attribute  happens  to  be  always 
found  in  oonjunotion  with  another 
attribute,  the  eoncrete  uaniee  which 
answer  to  those  attributes  will  of 
course  be  predicable  of  the  same 
subjects,  and  may  be  said,  in  Hobbce' 
language,  (in  the  propriety  of  which 
on  this  occasion  I  fully  concur,)  to  bo 
two  noraes  for  the  same  tlungs.  But 
the  puesibility  of  a  conouirent  applica- 
tion of  the  two  names.  Is  a  mere  con- 
sequence of  the  conjunction  between 
the  two  attributes,  and  was,  in  most 
CBBfls,  never  thought  of  when  the 
names  were  introduced  and  their 
signification  fixed.  That  the  diamond 
is  combustible,  was  a  proposition 
ceibunly  not  dreamt  of  when  the 
words  Diamond  and  Combustible  first 
received  their  meaning  ;  and  could 
not  have  been  discovered  by  the  most 
ingenious  and  refined  analysis  of  the 
signification  of  those  words.  It  was 
found  out  by  a.  very  different  process, 
namely,  by  exerting  the  senses,  and 
learning  from  them,  that  the  attri- 
bute of  combustibility  existed  in  the 
dianionds  upon  which  the  experiment 
was  tried ;  the  number  or  character 
of  the  experiments  being  such,  that 
what  was  true  of  those  iudividuiUs 
might  be  concluded  to  be  tme  of  all 
substances  "  callud  by  the  namo,'' 
that  is,  of  all  substances  possessing 
the  attributes  which  the  name  con- 
notes. The  assertion,  therefore,  when 
analysed,  is.  that  wherever  we  find 
certain  rttributea,  there  will  be  found 
a  certain  other  attribute :  which  Is 
not  a  question  of  the  signification  of 
names,  but  of  laws  of  nature ;  the 
order  existing  among  phenomena. 
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g  3.  Although  Ht^bes'  theoiy  o[ 

Predication  has  not,  in  Cbe  terms  in 
which  he  stated  it,  met  with  a  very 
favourable  reception  from  Bubseqnent 
tbinkeiB,  a  theotj  virtually  identical 
with  it,  and  not  by  any  means  no 
peniNcuoualy  e^cpreased,  may  almost 
be  B^d  to  have  taken  the  rank  of  an 
established  opinion.  The  most  gener- 
ally received  notion  of  PredicatJon 
decidedly  it  that  it  conaiets  in  refer- 
ring sonething  to  a  class,  i.e.,  either 
placing  an  individual  under  a  class, 
or  placing  one  claea  under  another 
class.  Thus,  the  proposition,  Man  is 
mortal,  asserts,  according  to  this 
view  of  it,  that  the  class  man  is  in- 
cluded in  the  class  mortaL  "  Plato 
is  a  philosopher,"  asserts  that  the 
individual  Plato  is  one  of  those  who 
compose  the  class  philosophers.  If 
the  proposition  is  negative,  then, 
instead  of  placing  something  in  a 
class,  it  19  said  to  exclude  something 
from  a  class.  Thus,  if  the  following 
be  the  proposition,  The  elephant  is 
not  carnivorous ;  what  is  asserted 
(according  to  this  theory)  is,  that  the 
elephant  is  excluded  from  the  doss 
carnivorous,  or  is  not  numbered  among 
the  things  compiising  that  class. 
There  is  no  real  difference,  except  in 
language,  between  this  theory  of  Pre- 
dication and  the  theory  of  Hobbes. 
For  a  class  11  absolutely  nothing  but 
an  indefinite  number  of  individuals 
denoted  by  a  general  name.  The 
name  'given  to  them  in  common,  is 
what  makes  them  a  class.  To  refer 
anything  to  a  class,  therefore,  is  to 
look  upon  it  as  one  of  the  things 
which  are  to  be  called  by  that  common 
name.  To  exclude  it  from  a  class, 
is  to  say  that  the  common  name  is 
not  applicable  to  it. 

How  widely  these  views  of  predi- 
cation have  prevailed,  is  evident  from 
this,  that  they  are  the  basis  of  the 
celebrated  dictum  de  omni  et  nttUo. 
When  the  syllopsm  is  resolved,  by 
all  who  treat  of  it,  iuto  an  inference 
that  what  is  true  of  a  class  is  true  of 
all  things  whatever  that  beloi 
the  class  ;  and  when  this  is  laid  1 


by  almost  all  professed  logicians  aa 
the  ultimate  principle  to  which  all 
reasoning  owes  its  validity ;  it  is  clear 
that  in  the  general  estiiaation  of 
logicians,  the  propositions  of  which 
reasonings  are  composed  can  be  the 
expression  of  nothing  but  the  pnwess 
of  dividing  things  into  classes,  and 
referring  everything   to   its   proper 

This  theoiy  appears  to  me  a  signal 

example  of  a  logical  error  very  often 

committed  in  logic,  that  of   Crrtpar 

wpirfpor,  or  explaining  a  thing  by 

something     which     presupposes    it, 

When   I   say  that  snow  is  white,  I 

may  and  ought  to  be  tbinlcing  of  snow 

class,  because  I  am  asserting  a 

proposition  as  true  of  all  snow :  but 

1  am  certainly  not  thinking  of  white 

objects  as  a  class  ;  I  am  thinking  of 

white   object    whatever    except 

r,  bat  only  of  that,  and  o(  the 

ation  of  white  which  it  gives  me. 

When,   indeed.   I    have    judgeil,   or 

assented    to    the    propoEitiouB,    that 


1  that 


vGiulol 


things  aro  also  white,  I  gradually 
begin  to  think  of  white  objects  as  a 
class,  including  snow  and  those  other 
things.  But  this  is  a  conception 
which  followed,  not  preceded,  those 
judgments,  and  therefore  cannot  bo 
given  as  an  explanation  of  them 
Instead  of  explaining  the  effect  by 
the  cause,  this  doctrine  explains  the 
cause  by  the  effect,  and  is,  I  conceive, 
founded  on  a  latent  misconception  of 
the  nature  of  classification. 

There  is  a  sort  of  language  very 
generally  prevalent  in  these  discus- 
sions, which  seems  to  suppose  that 
classification  is  an  arrangement  and 
grouping  of  definite  and  known  indi- 
viduals :  that  when  names  were  im- 
posed, mankind  took  into  considera- 
tion all  the  individual  objects  in  the 
imiverse,  distributed  them  into  parcels 
or  lists,  and  gave  to  the  objects  of 
each  list  a  common  name,  repeating 
this  operation  toftei  qtioliet  until  they 
had  invented  all  the  gener^  names 
of  which  language  consists ;  which 
having  been  once  done,  if  a  question 
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Bubaeqnenti;  arises,  whether  a  certam 
general  name  can  bs  truly  predicated 
u[  a  certain  particuhir  object,  vie  have 
only  (aa  it  were)  to  read  the  roll  of 
the  objects  upon  which  that  name 
was  coaferred,  and  Bee  whetbei'  the 
object  about  which  the  questiou  arisee 
IB  to  be  found  among  them.  The 
framera  of  language  (it  would  seem  to 
lie  suppoBed)  have  predatflrinined  all 
the  objects  that  are  to  compoie  each 
clasa,  and  wa  hare  only  tu  refer  to 
the  record  of  an  antecedent  decision. 
So  absurd  a  doctrine  will  be  owned 
by  nobody  wheo  thus  nakedly  stated ; 
hut  if  the  commonly  received  eiplana- 
tiona  of  classification  and  naming  do 
not  imply  this  thericj,  it  requires  to 
be  shown  how  they  admit  of  being 
reconciled  with  any  other. 

General  names  are  not  marks  put 
npoD  definite  objects  ;  classes  are  not 
made  by  drawing  a  line  round  a  given 
number  of  assignable  individuals. 
The  objects  which  compose  any  given 
elasa  are  perpetually  fluctuating.  We 
may  frame  a  daes  without  knowing 
the  individuals,  or  even  any  of  the 
individuals,  of  which  it  may  he  com- 
posed ;  we  may  do  ho  while  believing 
that  no  Buch  individualB  exEat.  If  by 
the  meaning  of  a  general  name  are  to 
be  understood  the  things  which  it  is 
the  name  of,  no  general  name,  except 
by  accident,  has  a  fixed  meaning  at 
all,  or  ever  lung  retains  the  same 
meaning.  The  only  mode  in  which 
anygeneral  name  has  a  definite  mean- 
ing, ia  by  being  a  name  of  an  indefinite 
variety  of  things ;  namely,  ot  all 
things,  known  or  unknown,  past, 
present,  or  future,  which  posBesB  cer- 
tain definite  attributes.  When,  by 
studying  not  the  meaning  of  words, 
but  the  phenomena  of  nature,  we  dis- 
cover that  tliCBe  attributes  are  pos- 
sessed by  some  object  not  previously 
known  to  possess  them  (as  when 
chemists  found  that  the  diamond  was 
OombuBtihle),  we  include  this  new 
object  in  the  class ;  but  it  did  not 
almidy  belong  to  the  class.  We  place 
[  the  individuaJ  in  the  class  because 
I     the  proposition  is  true ;  the  proposi- 


e  object  is  / 


tion  is  not  true  because  the  o' 
placed  in  the  class.* 

It  will  appear  hereafter,  in  treating 
of  reasoning,  how  much  the  theoiy  of 
that  intellectual  process  has  been 
vitiated  by  the  influence  of  these 
erroneous  notions,  and  by  the  habit 
which  they  exemplify  of  assimilating 
all  the  operations  of  the  human  under- 
standing which  have  truth  for  tbeir 
object,  to  procesaes  of  mere  ulassifl- 
cation  and  naming.  Unfortunately, 
the  minds  which  have  been  entangled 
in  this  net  are  precisely  those  which 
have  escaped  the  other  cardinal  error 
commented  upon  in  the  beginning  of 
the  present  chapter.  Since  the  revo. 
lution  which  dislodged  Aristotle  from 
the  schools,  logicians  may  almost  t>e 
divided  into  thoee  who  have  looked 
upon  reasoning  as  eBsentially  an  affair 
of  Ideas,  and  those  who  have  looked 
upon  it  aa  essentially  an  affair  of 
Is'ameB. 

Although,  however,  Hobbes'  tbeory 
of  Predication,  according  to  the  well- 
known  remark  of  Leibnitz,  and  the 
avowal  of  Hobbes  hiraseit.t  renders 
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truth  md  F&Uity  completely  arbitrary, 
with  DO  standard  but  the  will  of  men, 
it  tnuat  not  ba  condudinl  Chut  either 
Hobb^B,  or  »ny  of  the  other  thiuken 
nho  have  in  the  main  agreed 
him,  did  in  fact  ooneider  the  di« 
tion  between  truth  and  error  m 
real,  ur  attached  leas  important 
than  other  people.  To  suppose  that 
tbey  did  so  would  ai^e  total  unac- 
qiiaintance  with  their  other  Bpecula- 
tiona.  But  this  ahowB  huw  little  hold 
their  doctrine  podaessed  over  theii 
own  minds.  No  pereon,  at  bottom, 
even  imagined  that  there  waa  nothing 
more  in  truth  than  propriety  of  eii- 
presuoD ;  than  using  language  in 
conformity  to  a  previous  convention. 
When  the  inquiry  was  brought  down 
from  generals  to  a  particular  cose,  it 
has  always  been  acknowledged  that 
there  is  a  distinction  between  verbal 
and  real  questions ;  that  some  false 
propositions  are  uttered  from  ignor- 
ance of  the  meaning  of  words,  but 
that  in  others  Ule  source  of  the  error 
is  a  misapprehension  of  things  ;  that 
a  person  who  has  not  the  use  of 
language  at  all  may  form  propositions 
mentally,  and  that  they  may  be 
untrue,  that  is,  he  may  believe  as 
matters  of  fact  what  are  not  really 
so.  Thia  last  admission  cannot  be 
made  in  stronger  terms  than  it  is  by 
Hobbes  himself,*  though  he  will  not 
allow  such  erraneous  bcdief  to  be  called 
falsity,  but  only  error.  And  he  has 
liimself  laid  down,  in  other  pkces, 


doctrines  in  which  the  trae  theory  of 
predication  is  by  implication  con. 
tained.  He  distinctly  says  that  general 
names  are  given  to  things  on  account 
of  their  attributes,  and  that  abstract 
names  are  the  names  of  those  attri- 
butes. "Abstract  is  that  which  in 
any  subject  denotes  the  cwue  of  the 
concrete  name. .  . .  And  these  causes 
of  names  aie  the  same  with  thecausea 

power  of  action,  or  affection,  of  the 
thing  conceived,  which  some  call  the 
manner  by  which  anything  works 
upon  our  senses,  but  by  most  men 
they  are  called  accideau."'  It  is 
strange  that  having  gone  so  far,  he 
should  not  have  gone  one  step  farther, 
and  seen  that  what  be  calls  the  cause 
of  the  concrete  name,'iB  in  reality  the 
meaning  of  it ;  and  that  when  wo 
pi'edicate  of  any  sabject  a  najue  which 
is  given  became  of  an  attribute,  {or,  aa 
he  calls  it,  au  accident,)  our  object  is 
not  to  affirm  the  name,  but,  by  means 
of  the  name,  to  affirm  the  attribute. 

g  4.  Let  the  predicate  be,  aa  we 
have  said,  a  connotative  term ;  and 
take  the  simplest  case  first,  let  the 
subject  be  a  proper  name:  "The 
summit  of  Chimborazo  is  white." 
The  word  white  oonuotes  an  attribute 
which  is  possessed  by  the  individual 
object  designated  by  the  words  "sum- 
mit of  Chimbowio  ;  "  which  attribute 
sts  in  the  physical  fact  of  its 
exciting  in  human  beings  the  sensa* 
tion  which  we  call  a  sensation  of 
white.  It  will  be  admitted  tiiat,  by 
asserting  the  propntition,  we  wish  to 
ommuoicate  information  of  that  phy- 
ical  fact,  and  are  not  thinking  of  the 
names,  except  as  the  necessary  meims 
!  making  Uiat  communication.  The 
leaning  of  the  propueitlon,  therefore, 
I,  that  tha  individual  thing  denoted 
r  the  subject,  has  the  attributes  con- 
uted  by  the  predicate. 
If  We  now  suppose  the  subject  also 
>  be  a  connotative  aaiae,  the  mean-  ' 
ig  expressed  by  the  proposition  has 
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kdvanced  n  etep  farther  in  complica- 
tinn.  Let  uR  tint  euppose  the  pro- 
position to  be  univerBfti,  UK  well  ta 
alSnnative :  "All  men  are  inortaJ." 
In  tliiH  case,  u  in  the  last,  what  the 

fircipoRitioa  asserts  (or  exptessea  a  be- 
ief  of)  U,  of  courae,  that  the  objects 
denoted  bj  the  subject  (man)  powesa 
the  attributes  conuoted  by  the  predi- 
cate (mortal).  Sut  the  oharacCeriatic 
of  this  ease  is,  that  the  objecte  are  no 
lunger  indimdualii/  deaigiiat«d.  The; 
are  pointed  out  aoij  by  aoine  of  their 
attributes  :  they  are  the  objects  called 
men,  that  is,  posseesing  the  attribatea 
connoted  by  the  name  man  ;  and  the 
only  thing  known  of  them  may  be 
those  attributes  :  indeed,  as  the  pro- 
puattion  la  general,  and  the  objects 
denoted  by  the  subject  are  therefore 
Indefinite  in  number,  most  of  them 


If  it  be  remembered  that  every 
ttribute  la  grouToUd  on  some  fact  or 
henomenoa,  either  of  outward  sense 
r  of  inward  oonsoioUBness,  and  that 
>    postea    an    attribute    is    another 


mg  part  of,  the  fact  or  phen 
upon  which  the  attribute  is  grounded; 
we  may  add  one  more  step  to  com- 
plete the  aJialysis.  The  proposition 
which  asserts  that  one  attribute  al- 
WB)B  accompajiiea  another  attribute, 
really  asserts  thereby  no  other  thing 
than  this,  that  one  phenomenon  al- 
ways aooompaniea  another  phenome- 


luch  that  1 
the  latter,  we  have  aasurance  of  the 
existence  of  the  former.  Thus,  In 
the  proposition.  All  men  are  ii]Ortal, 
the  word  man  connotes  the  attributes 
whiob  we  ascribe  to  a  certain  kind  of 
known  individually  at   all.    living  creatures,   on  the  ground   of 


any  given  individual,  i; 


ber  of  individuals  p 


ualy  know 
IS  John,  Thomas,  be.,  but  that  those 
'  attributes  are  possessed  by  each  and 
every  Individual    possessing    certain 
other  attributes  ;  that  whatever  has 
the  attributes  connoted  by  the  sub- 
ject, haa  also  those  connoted  by  the 
predicate  ;  that  the  latter  set  of  attri- 
I    butea  con^onef^  occontpanji  the  former 
I    set.     Whatever  has  the  attributes  n:' 
I  man  has  the  sttribute  of  mortality 
I  mortality  constantly  accompanies  thi 
\  attributes  of  man.* 

■  To  0i9  pTKediog  sUtement  It  lias  beet 
objected.  Ihat  "we  naturidl; cadslruB thi 

nud  the  predicate  (which  therflfnrs  nmy  b* 


rm  adjectiie)  li 


entljcc 


.—,_-«  tlinnthe 

oppoftlle  tlieory  pf  equiitlon  of  groups,  cor. 
rBspond  with  theliving  processes  of  IhouBht 
luid  language."  1  ai;kuowledge  the  dls- 
tinclIoQ  htre  drawn,  wl.lch,  inaeed,  1  had 
niynelf  ktd  down  and  exemplified  a  few 
piges  tnck  (p.  60).  But  though  It  ia  true 
that  W5  nnturalJv  "conttruo  the  subjett 
of  a  proposltlou  la  Ita  eileusloti,"  Ihta  ci- 

the  clau  denoted  b;  the  name.  Is  not  ap- 
{seheaded  or  Indicaled  direcIlT,    Itls  both 


they  e 


phenomena,  namely,  the  impressions 
made  on  our  senaes  by  their  bodily 
form  and  structure,  and  partly  men- 
tal phenomena,  namely,  the  sentient 
and  intellectual  life  which  they  have 
of  their  own.  All  this  ia  understood 
when  we  utter  the  word  man,  by  any 
one  to  whom  the  meaning  of  the  word 
is  known.  Now,  when  we  say,  Man 
ia  mortal,  wa  mean  that  wherever 
these  various  physical  and  mental 
phenomena  are  all  found,  there  we 
Dave  aasurauca  that  the  other  physi- 
cal and  mental  phenomenon,  ciJled 
death,  will  not  fail  to  take  place.  The 
proposition  doea  not  affirm  when  ;  for 
the  connotation  of  .the  word  moiial 
goes  no  farther  than  to  the  occurrence 
of  the  phenomenon  at  some  time  or 
other,  leaving  the  particular  time  un- 
decided. 
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§  5.  Wa  ha\-e  already  proceeded 
for  enough,  not  only  to  demunBtrate 
the  error  of  Hobbce,  1 
the  real  import  of  by  far  the 
iinmennia  class  of  pmpueitions. 
object  of  belief  in  a  proposition,  when 
it  aaaerta  anything  more  than  the 
meaning  of  worde,  is  generally,  aa  in 
the  caaes  which  we  have  examined, 
either  the  co-exiatenca  or  the  sequence 
At  the  very  com- 


what,  in  the  most  frequent  case,  these 
two  things  are,  namely,  two  Pheno- 
meon,  id  other  words,  two  states  of 
conacionsness  ;  and  what  it  is  which 
the  propoaition  affirms  (or  denies)  to 
subsist  between  them,  namely,  either 
succession  or  co-eiistence.  And  this 
case  includes  innumerable  instances 
which  no  one,  previous  to  refiectioii, 
would  think  of  referring  t«  it.  Take 
the  foltowiug  exaiople :  A  generous 
person  is  worthy  of  honour.  Who 
would  expect  to  recognise  here  a  case 
of  co-exiBtence  between  phenomena! 
But  so  it  is.  The  attribute  which 
causes  a  person  to  be  termed  generous, 
is  ascribed  to  him  on  the  ground  of 
states  of  his  mind  and  particulars  of 
his  conduct ;  both  are  phenomenit : 
the  former  are  facts  of  internal  con- 
sciousness ;  the  latter,  so  far  as  dis- 
tinct from  the  former,  are  physical 
facts,  or  pereeptions  of  the  senses. 
Worthy  of  honour  admits  of  a  similar 
analysis.  Honour,  as  here  used, 
means  a  state  of  approving  and 
admiring  emotion,  followed  on  occa- 
sion by  corresponding  oatward  acts, 
"Worthy  of  honour ■'  connotes  all 
this,  together  with  our  appmval  of 
the  ftctof  showing  honour.  All  these 
are  phanomeaa;  states  of  internal  con- 
BciouBaegs,  accompanied  or  followed 
by  physical  foots.  When  we  say,  A 
generous  person  is  worthy  of  honour. 


two  complicated  phenomena  connoted 
by  the  two  terms  respectively.  We 
affirm,  that  wherever  and  whenever 
the  inivaid  feelings  and  outward  facts 


implied  in  the  word  generolity  have 
,  place,  then  and  there  the  existence 
'  and  manifestation  of  an  inward  feel- 
ing, honour,  would  be  followed  in  our 
minds  by  another  iniratd  feeling, 
approval. 

After  the  analysis,  in  a  former 
chapter,  of  the  import  of  names, 
many  examples  are  not  needed  to 
illustrnte  the  impart  of  propositions. 
When  there  is  any  obscurity  or  dif- 
ficulty, it  does  not  lie  in  the  mean- 
ing of  the  proposition,  but  in  the 
meaning  of  the  names  which  compose 
it ;  in  the  extremely  complicated  con- 
notation of  many  words  ;  the  immense 
multitude  and  prolonged  series  of 
facts  which  often  constitute  the  phe- 
nomenon connoted  by  a. name.  But 
where  it  is  seen  what  the  phenome- 
non is,  there  ia  seldom  any  difficulty 
in  seeing  that  the  assertion  conveyed 
b;  tlie  piopositioD  is,  the  co-existence 
of  one  such  phenomenon  with  another ; 
or  the  succession  of  one  such  pheno- 
menon to  another  :  so  that  where  the 
one  is  found,  ve  may  calculate  en 
finding  the  other,  though  perhaps  not 

This,  however,  though  the  most 
common,  is  not  the  only  meaning 
which  propositions  are  ever  intended 
to  convey.  In  the.  first  place, 
sequences  and  co-existences  are  not 
only  asserted  respecting  Phenomena  ; 
we  make  propositions  also  respecting 
those  hidden  causes  of  phenomena, 
which  are  named  substances  and 
attributes.  A  subatMice,  however, 
being  to  us  nothing  but  either  that 
whidi  causes,  or  that  which  is  con- 
scious of,  phenomena ;  and  the  same 
being  true,  mvlalit  latiiandit,  of  attri- 
butes ;  no  assertion  can  be  made^ 
at  least  with  a  meaning,  concern- 
ing these  unknown  and  unknowable 


of    the 


Phenomena  by  w 
manifest  themselves  to  our  faculties. 
When  we  say,  Socrates  was  contem- 
porary with  the  Peloponnesian  war, 
the  foundation  of  this  assertion,  as  ot 
all  assertions  concerning  substances, 
is  an  assertion  concerning  the  pheno- 


IMPORT  OF  PROPOSinONa 
t  which  they  exhibit, — iiamel<f,  [  ttie  eiplanations  which  will  follow  ii 


that  the  aeriea  of  facta  by  which 
Socrates  muiif  ested  himself  to  man- 
kind, and  the  series  of  dental  states 
which  constituted  hia  etHitient  ex- 
istence, went  OD  simiiltaneoual;  with 
the  series  of.  facts  Itntiwn  by  the 
naiae  of  the  Peloponnesiau  war. 
Still,  the  proposition  as  commonlj' 
underetood  does  not  assert  that  alone ; 
it  aaserts  that  the  Thing  in  itself, 
the  noumaton  Socrates,  was  existing, 
and  doing  or  experiencing  thoBe 
various  facts  during  the  same  time. 
Co-eiistenoe  and  sequence,  therefore, 
may  be  affirmed  or  denied  not  only 
between  phenomena,  but  between 
noumena,  or  between  a  noumenon 
and  phenomena.  And  both  of  nou- 
mena and  of  phenomena  we  may 
affirm  simple  existence.  But  what 
is  a  noumenon  !  An  miknown  cause. 
In  affirming,  therefore,  the  existence 
of  a  noumenon,  we  affirm  causation. 
Here,  therefore,  are  two  additional 
kinds  of  fact,  capable  of  being 
asserted  in  a  proposition.  Besides 
the  propositions  which  assert  Sequence 
or  Co-existence,  there  are  some  which 
assert  eimple  Exiatencs  ;  *  and  others 
aaaeit  Causation,  which,  subject  to 
'^PrQf™ior_BBin,^Jn_bl3  iojJe  <L  156), 


_,-,    h  prafHcato  mere  exialaace 

when  fully  eipreased  they  foil  under  dtber 

tJiare  fiijU  a  conspiracy  for  a  purticulaj 
purpoae,  we  mean  tmt  at  the  preaent  time 
a  ^tody  of  men  have  formed  themflolvea 
iiitoasocloCjforaiartlcukrobicct;  which 

QiBcftuBiition).   Theaasertinnthiitthedpdo 

nuocSted  with  tho  locaUt;  I  nil  whicli 
m»r  be  better  stated  without  the  use  of 

Crete  form  would  bo  thia— 'Are  heat  and 
light  and  other  radiant  InSuenues  props, 
gated  by  an  et)ior«il  medium  diftuscd  In 


I  of  a  Deitj  ct 


if  th»  UniTerse,  and  as  to 


the  Third  Book.'muat  be  conaidered 
provisionally  as  a  distinct  and  peculiar 


idcntlal  supsriuUndsnce  "  (L  407}. 
-.  Bain  thlulis  It  "Eetitious  and  un- 
aing  langiinge  "  to  carry  up  the  claaal- 

g,  or  that  which  Exists ;  since  nothing 


cept  fullj  Mr.  Baln'B  Law  of  Rola- 
buC  1  do  not  understand  by  it  tint 
ble  ua  to  apprehend  or  be  conscioua 

st  It  with  soma  other  positiia  fact. 


woull  cease  to  bo  felt  at  bU;  but  aim  pie 


that  we  should  pa»  la  it  from  a  state  of  no 

otherkiu^.  The relatlTe upposite of  Being, 
eoneidered  aa  a  lummum  ffnu,  is  Non- 
then,  occaalnn  to  consider  and  discuaa 
thlDga  merely  In  contrast  wHb  Hoc-entity. 
1  grant  that  the  decinoa  of  quoatloDB  of 
Exietence  usually  if  not  always  depeuda 

or  Co-exlatence.  But  Existence  Is  never- 
thelCHB  a  different  thlna  from  Cauaatlon  or 
Co-existence,  and  can  be  predicated  apart 


in  seoaatlDns 
ir  peculiarity 


ing  that  Being  ia  an  absbaatton  reached  by 
thinking  away  all  ptrMouhu'  Bttrlbotaa,  ar- 
rived at  the  self-contradJotory  prwioilloii, 
OD  which  he  rounded  all  his  phuoeophr, 
that  Behig  is  the  same  u  nothing;  It  is 
reiUy  the  name  c4  SomeUihiK  taken  In  tba 
moM  comprebenaiie  Mue  ol  the  word. 
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a.  fifth,  R«seinbluice.  This  was  t. 
species  of  attribute  whioh  we  fciand 
it  impossible  to  anal^ ;  for  whicb 
no  fiindamenlunt,  distinct  from  the 
tibjecta  themaclves,  couJd  be  assigned. 
Besides  propositions  wbicb  assert  i 
sequence  or  co-existence  between  tw<: 
phenomena,  there  are  therefore  also 
pTopo^itiooa  which  asaert  resemblance 
between  them  ;  sa.  This  colour  is  like 
that  coliiuc ; — The  heat  of  to-day  is 
rqHal  to  the  heat  of  yseterday.  It  is 
true  that  such  an  assertion  might 
with  some  plausibility  be  brought 
within  the  description  of  an  affirma- 
tion of  seijuence,  by  considering  it  as 
An  assertion  that  the  simultaneous 
contemidation  of  the  two  colours  is 
fallovitd  by  a  apeciGe  feeling  termed 
the  feeling  of  resemblance.  But  there 
would  be  nothing  gained  by  encum- 
bering oatselvea,  especially  in  tliia 
place,  with  a  generalisation  wLich 
may  be  looked  upon  as  strained. 
Logic  does  not  undertake  to  analyse 
mental  facts  into  their  ultimate  ele- 
ments. Resemblance  between  two 
phenomena  is  more  intelligible  in 
itself  than  any  explanation  could 
make  it,  and  under  any  ctassification 
must  remain  specifically  distinct  from 
the  ordinary  cases  of  sequence  and 
co-existence. 

It  is  sometimes  said,  that  all  pro- 
positions whatever,  of  which  tbe  pre- 
dicate is  a  general  name,  do,  in  point 
of  fact,  affirm  or  deny  resemblance. 
All  eiich  propositions  affirm  that  a 
thing  lielongs  to  a  elms  ;  but  things 
being  classed  together  according  to 
their  resemblance,  everything  is  of 
course  classed  with  the  things  which 
it  is  supposed  bo  resemble  moet ;  and 
thence,  it  may  be  said,  when  we  affirm 
tliot  Gold  is  a  metal,  or  that  Socrates 
is  a  man,  the  atfirmation  intended  is, 
that  gold  resembles  other  metals,  and 
Socrates  other  men,  more  nearly  than 
they  resemble  the  objects  contained 
in  any  other  of  tbe  classes  co-oidinate 
with  these. 

There  is  same  slight  degree  oF 
foundation  for  this  remark,  but  no 
more    than   a   slight    degree.     Tbe 


arrangement  of  things  into  classes 
such  OS  the  class  mcfnl,  or  the  class 
man,  is  grounded  indeed  on  a  resem. 
blanoe  among  the  things  which  are 
placed  in  the  some  cUhs,  but  unt  on  a 
mere  general  resemblance  :  the  roseoi- 
blonce  it  is  grounded  «n  conxists  in 
the  poesess[<m  by  all  those  things  of 
certain  common  peculiarities ;  and 
those  peculiarities  it  is  which  the 
terms  connote,  and  which  the  propo- 
sitions consequently  assert ;  nut  tho 
resemblance.  ITor  though  when  I 
say,  Gold  is  a  metal,  I  say  by  impli- 
cation that  if  there  be  any  other 
metals  it  must  resemble  them,  yet  if 
there  were  no  other  metab  I  might 
still  assert  the  proposition  with  the 
same  meaning  as  at  present,  namely, 
that  gold  has  the  various  properties 
implied  in  the  word  metal ;  just  aa  it 
might  be  said,  Cbristiaus  are  men, 
even  if  there  were  no  men  who  were 
not  Christians.  Propositions,  there- 
fore,' in  which  objects  are  referred  to 
a  class,  because  they  possess  tbe 
attributes  constituting  the  class,  are 
BO  far  from  asserting  nothing  but 
resemblance,  that  they  do  not,  pro- 
perly speaking,  assert  resemblance 
atolL 

But  we  remarked  some  time  ago 
(and  the  reasons  of  the  remark  will  be 
more  fully  entered  into  in  a  subee- 
il^ueut  Book*)  that  there  is  some- 
timea  a  convenience  in  extending  the 
boundaries  of  a  class  so  as  to  inditde 
things  which  posiieBS  in  a  very  inferior 
d^ree,  if  in  any,  some  oF  the  char- 
acteristic properties  <rf  the  class, — 
provided  they  resemble  that  class 
more  than  any  other,  insomuch  that 
the  general  propositions  which  are 
true  of  the  class  will  be  nearer  to 
being  true  of  those  things  than  any 
other    equally  general    propositions. 

called  metala  which  have  very  tew  o£ 
the  properties  by  which  metals  are 
commonly  recognised ;  and  almost 
every  great  family  of  plants  or  ani. 
mals  has  a  few  anomalous  genera  or 
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specieB    on    ili    bordera,    which  are 
admitted  into  it  by  a  sort  of  courteey, 
Hid  concemii^    which   it  has  been 
matter  i^  diHCUBfiioa  to  what  fomilj 
they  pitq>erly  belonged.    Now  when 
the  class-name  ia  predioati^  of  any 
object  of  this  description,  we  do,  by 
so  predicating  it^  affirm  reHemblan 
and  nothing  more.    And  in  order 
be  Bcnipnlously  correct,  it  ought  to  1 
Baid,  that  in  every  i^ue  in  which  v 
predicate  a  general  name,  we  affirm, 
not  absolutely  that  the  object  poaseeaes 
the    properties    deii^;nated    by   the 
naote,   but   that   it  etthtr  poweasee 
those  properties,  or,  if  it  does  not,  at 
any  rate  resembles  the  things  which 
do  so,   more   thaa   it  icaemUes   i 
otiier  things.    In  most  cases,  bowei 
it  b  unneoessary  to  suj^Kise  any  such 
alternative,   Iba    latter    of  the  t~ 
gronnds  being  v«7  seldom  that 
which    the  assertion    is  made :  and 
when  it  is,  th«%  is  oenerally  some 
sl^t  diffentnoe  in   the  form  of  the 
CKpreeeion,  as,  This  species  (or  genus 
is  coniidered,  or  mi^r  be  ranied,  ai 
belonging  to  aireh  and  sudi  »  family 
we  sbould  baldly  say  positively  that 
it  does  belong  to  it,  unless  it  possessed 
aneqaivooally  the  prop^liea  of  which 
the  claas-nanie  is  scientifically  sigoi- 

Tbere  is  still  another  exceptional 
caee,  in  which,  Uiough  the  predicate 
is  the  name  of  a  class,  yet  in  predicat- 
ing it  we  affirm  nothing  but  resem- 
bluice,  the  class  bemg  founded  not 
on  resemblance  in  sjiy  given  parti- 
cular, but  on  general  unanalysable 
resemblance.  The  clossea  in  ques- 
tion are  those  into  which  our  simple 
sensations,  or  rather  simple  feeliEgs, 
are  divided.  Sensations  of  white,  for 
instance,  are  olasaeil  ti%etb«,  not 
because  we  can  take  them  to  pieces, 
and  say  they  are  aUke  in  <^is,  and  not 
alike  in  that,  but  because  we  feel 
them  to  be  alike  altogether,  thongh 
in  different  degrees.  When,  there- 
fore, I  say.  The  colour  I  saw  yesteiday 
was  a  white  colonr,  or,  The  sensation 
I  feet  is  one  of  tighUiesa,  in  both 
CB«es  the  attribute  I  affinu  of  the 


of  the  ether  seneation  is 
limple  (iitenctt  to 
'hich  I  have  had  before, 
and  which  have  had  those  names 
bestowed  upon  them.  The  duiueu 
of  feelinga,  like  oUier  concrete  general 
names,  are  connotative ;  but  they 
connote  a  mere  resemblance.  When 
predicated  of  any  individual  feeling, 
the  information  they  convey  is  thai 
of  its  likeness  tu  the  other  feelings 
whioh  we  have  been  accuatomed  to 
call  by  the  same  name.  Thus  much 
may  sutfice  in  illustration  of  the  kind 
of  propoeitiona  in  which  the  matter- 
of-fact  asserted  (or  denied)  is  simfJe 
Resemblance. 

Existence,  Co-existence,  Sequence 
CausatiMi,  Resemblance :  one  or 
er  of  these  IH  assarted  (or  denied) 
eveiy  propotdtion  which  is  not 
merely  verboL  This  fivefold  division 
is  an  exhaustive  cUasification  of 
matters-of-fact ;  of  all  things  tliat 
believed  or  tendered  tor  be- 
lief ;  of  all  questions  that  can  be  pro- 
pounded, and  all  onswera  that  can  be 
returned  to  them. 

Professor  Bain*  distinguishes  two 
kinds  of  Propositions  of  Co-existenc& 
In  the  one  kind,  account  is  token 
of  Place ;  they  may  be  described  as 
propositions  of  Order  in  Place. "  In 
the  other  kind,  the  co-existence  which 
is  predicated  is  termed  by  Mr.  Bain 
Coinherenca  of  Attributes.  "This 
variety  of  Propcflitions  of 
Co-existence.  Instead  of  an  arrange- 
ment in  place  with  numerical  inter- 
vals, we  have  the  concurrence  of  two 
lore  attributes  or  powers  in  the 
I  part  or  locality.  A  luoss  of 
contains,  in  every  atom,  the  con- 
curring attributes  that  mark  the 
sBbatonoe — weight,  hardness,  colour, 
lustre,  imxarosibility,  ko.  An  luiimal, 
besides  having  parts  situated  in  place, 
hering  functions  iu  the  same 
parts,  exerted  by  the  very  same 
masses  and  molecules  of  its  substance. 
.  .  .  .  The  Mind,  which  affords  do 
Propositions  of   Order  in  Place,  has 
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CDinhering  functions.  We  affinn 
mind  to  contain  Feeling,  Will,  and 
Thought,  not  in  local  Bepamtion,  but 
in  conuntngling  exercise.  The  concur- 
ring propertieB  of  mincralB,  of  plants, 
and  of  the  bodily  and  the  mental 
structure  o[  animals,  are  united  in 
atGrmations  of  coinherence. " 

The  distinctiim  is  real  uid  impor- 
tant. But,  as  has  been  iteen,  an 
Attribute,  when  it  is  anything  but 
simple  unanalysable  Reeembliuice  bt 
tvreen  the  subject  and  some  othe 
things,   consiata  in  causing  imprea- 


plied  in  their  meaning :  with  the 
difference,  however,  that  thiH 
tence  is  sometimes  potential  only, 
the  attribute  being  considered  as  in 
existence  though  the  fact  on  which 
it  is  gronnded  may  not  be  actually, 
but  only  potentially  present.  Baow 
for  instance,  ia,  with  great  conveni 
ence,  said  to  be  white  even  in  a  stab 
of  total  darkness,  because,  though  wi 
are  not  now  conacioua  of  the  colour 
we  shall  be  conscious  of  it  as  soon  as 
morning  breaks.  Coinhei'enoe  of  at- 
tributes is  therefore  stiU  a  case,  though 
a  complex  one,  of  co-exiatence  of  states 
of  consciousness ;  a  totally  different 
thing,  however,  from  Order  in  Place. 
Being  a  part  of  simultaneity,  it  be- 
longH  not  to  Place  but  to  Time. 

We  may,  therefore,  (and  we  shall 
sometimes  find  it  a  convenience,]  in- 
stead of  Co-existence  and  Sequence, 
say,  for  greater  particularity,  Order 
in  Place  and  Order  in  Time  :  Order 
in  Place  being  a  epe<afic  mode  of  co- 
existence, not  necessary  to  be  more 
particularly  analysed  here  ;  while  the 
mere  fact  of  co-existence,  whether  be- 
tween actual  sensations,  or  between 
the  potentialities  of  causing  them, 
known  by  the  name  of  attribntee,  may 
be  classed,  together  with  Sequence, 
under  the  head  of  Order  in  Tane. 

§  7.  In  the  foregoing  inquit;  into 
the  import  of  Pn^oaitions,  we  have 


thought  it  necessary  t«  analyse 
directly  those  alone,  1  in  which  the 
terms  of  the  proposition  (or  the  pre- 
dicate at  least)  are  concrete  terms. 
But,  in  doing  so,  wo  liave  indirectly 
analysed  those  in  which  the  terms  are 
abstract.  The  distinction  between  an 
abstract  term  and  its  corresponding 
concrete,  does  not  turn  upon  any  dif- 
ference in  what  they  are  appointed  to 
signify  ;  for  the  real  signification  of  a 
concrete  general  name  is,  as  we  have 
so  often  said,  its  connotation ;  and 
what  the  concrete  term  connotes  forms 
the  entire  meaning  of  the  abstract 
name.  Since  there  is  nothing  in  the 
Import  of  an  abstract  name  which  is 
not  in  the  import  of  the  correspond- 
ing concrete,  it  is  natural  to  suppose 
that  neither  can  there  be  anything  in 
the  import  of  a  proposition  of  which 
the  terms  are  abstract,  but  what  there 
is  in  some  proposition  which  can  be 
framed  of  concrete  terms. 

And  this  presumption  a  closer  exa- 
mination will  confirm.  An  abstract 
name  is  the  name  of  an  attribute,  or 
combination  of  attril>utes.  The  cor- 
responding concrete  is  a  name  given 
to  things,  because  of,  and  in  order  to 
express,  their  possessing  that  attri  bute, 
or  that  combination  of  attributes. 
When,  therefore,  we  predicate  of  any- 
thing a  concrete  name,  the  attribute 
is  what  we  in  reality  predicate  of  it. 
But  It  has  now  been  shown  that  in  all 
propositions  of  which  the  predicate 
is  a  concrete  name,  what  is  really 
predicated  ia  one  of  five  things : 
Existence,  Co-exiatence,  Causation, 
Sequence,  or  Resemblance.  An  at- 
tribute, therefore,  is  necessaiily  either 
an  existence,  a  co-cxist«nce,  a  causa- 
tion, a  sequence,  or  a  resemblance. 
When  a  proposition  consists  of  a  sub- 
ject and  predicate  which  are  abstract 
terms,  it  consists  of  terms  which  must 
necesBBtily  signify  one  or  other  of  these 
things.  When  we  predicate  of  any- 
thing an  abstract  name,  we  affirm  of  the 
thing  that  it  is  one  orother  of  these  live 
things  ;  that  it  ia  a  cose  of  Exjatence, 
of  Co-axistence,  or  of  Causation, 
of  Sequence,  or  of  BesemUancs. 
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It  ia  Impossible  to  iuSBgine  anypro- ' 
position  expreBKed  in  abstract  tenna, 
which  cannot  be  trftnaformcd  into  a 
precisely  equivaieot  propoBition  in 
which  the  terms  are  concrete ;  namely, 
either  the  concrete  namcB  which  con- 
note the  attributes  themselves,  or  the 
names  of  the  faadaniaita  of  those 
attributes;  tbefacts  or  pbeDomeuaoD 
which  they  are  grounded.  To  illus- 
trate the  latter  case,  let  us  take  this 
propoMtion,  of  which  the  subject  only 
it  an  abstract  name,  "  Thoughtlessness 
is  daogerouB."  Thoughtlessness  is 
an  attribute,  grounded  on  the  facts 
which  we  call  Uiougfatlesa  actions ;  and 
the  proposition  is  equivalent  to  this. 
Thoughtless  actions  are  dangerfius. 
In  the  neit  example  the  predicate  as 
well  as  the  subject  are  abebact  names; 


"Whit< 


"The 


colour  of  snow  is  a  whiteness."  Tht;£e 
attributes  being  grounded  on  sensa. 
tions,  the  equivalent  propositions  in 
the  concrete  would  be,  The  sensation 
of  white  is  one  oE  the  sensations  called 
those  of  colour, — The  sensatioQ  of 
sight,  caoscd  by  looking  at  snow,  is 

of  while.  In  these  propositions,  as 
we  have  before  seen,  the  matter-of- 
fact  asserted  is  a  Resemblance.  In 
the  following  examples,  the  concrete 
terms  are  those  which  directly  corre- 
spond to  the  abstract  names  ;  connot- 
ing the  attribute  which  these  denote. 
"  Prudence  is  a  virtue ; "  this  may 
be  rendered,  "  All  prudent  persons, 
in  mfaT  at  prudent,  are  virtuous  ; " 
"Courage  is  deserving  of  hononr," 
thus,  "  All  coungeoua  persons  are 
deserving  of  honour  t  n  lo  far  tu  they 
are  courageous  :  "  which  is  equivalent 
to  this — "  All  courageous  pemins  de- 
serve an  addition  to  the  honour,  or  a 
diminution  of  the  disgrace,  which 
would  attach  to  them  on  other 
grounds." 

In  order  to  throw  still  further  light 
upon  the  import  of  propositions  of 
which  the  terms  are  abstract,  we  will 
subject  one  of  the  examples  given 
above  to  a  minuter  analysis.  The 
proposition  we  shall  select  is  the  fol- 


lowing : — "  Prudence  is  a,  virtue." 
Let  us  substitute  for  the  word  virtue 
an  equivalent  but  more  deSnito  ex- 
pression, such  as  "a  mental  quality 
beneiicial  to  society,"  or  "  a  mentij 
quality  pleasing  to  Uod,"or  whatever 
else  wo  adopt  as  the  definition  of 
What  the  proposition  asserts 


asequen 


iedff 


tion  ;  namely,  that  benefit  to  society, 
or  that  the  approval  of  God,  is  conse- 
quent on,  and  caused  by,  prudence. 
Here  is  a  sequence ;  but  between 
what  ?  We  undentand  the  conse- 
quent of  the  sequence,  but  we  have 
yet  to  analyse  the  antecedent  Pru- 
dence is  an  attribute  ;  and,  in  con- 
nection with  it,  two  things  besides  it- . 
self  are  to  be  considered ;  prudent 
persons,  who  are  the  tubj^^  of  the 
attribute,  and  prudential  conduct, 
which  may  be  called  the  /outidatum 
of  it.  Now  is  either  of  these  the 
antecedent!  and,  first,  ia  it  meant 
that  the  approval  of  Gud,  or  benefit 
to  society,  is  attendant  upon  all  pru- 
dent peraoni  I  No,  except  jit  to  far 
a»they  are  prudent ;  for  prudent  per- 
sons  who  are  scoundrels  can  seldom 
on  the  whole  be  beneficial  to  society, 
nor  can  they  be  acceptable  to  a  good 
being.  Is  it  upon  prudential  conduct, 
then,  that  divine  approbation  and 
benefit  to  mankind  are  supposed  to 
be  invariably  consequent  !  Neither  is 
this  the  assertion  meant,  when  it  is 
said  that  prudence  ia  a  virtue  ;  except 
with  the  same  reservation  as  before, 
and  for  the  same  reason,  namely,  that 
prudential  conduct,  although  in  tafar 
OS  it  is  lieneficial  to  society,  may  yet, 
by  reason  of  some  other  of  its  quali- 
ties, be  productive  of  an  injury  out- 
weighing the  benefit,  and  deserve  a 
displeasure  exceeding  the  approbation 
which  would  be  due  to  the  prudence. 
Neither  the  substance,  therefore,  (viz. 
the  person,)  nor  the  phenomenon,  (the 
conduct, )  is  an  antecedent  on  which 
the  other  term  of  the  sequence  ia 
universally  consequent,  lint  the  pro- 
position, "  Fniilence  is  a  virtue,"  is 
an  universal  proposition.  What  i* 
it,  then,  upon  which  .the  proposition 


i:,Gt)Oglc 


nfRrma  the  effecU  in  qneation  to  be 
(iDiverBftHy  conHequent?  Upon  that 
hi  the  person,  and  in  the  conduct, 
nhich  canses  them  to  bs  called  pru- 
dent, and  vhich  is  equally  in  them 
when  the  action,  though  prudent,  is 
vicked  ;  namely,  a  correct  foreBight 
of  conaequences,  a  just  eatimi  " 
their  importance  to  the  object 
and  repreaaion  of  any  unreflecting 
impnlae  at  variance  with  the  deliber- 
ate puTpoae,  These,  which  are  states 
of  the  person's  mind,  are  the  real 
antecedent  in  the  sequence,  the  real 
cause  in  the  causation,  asserted  by 
the  propOBition.  Bat  these  are  also 
the  real  ground,  or  foundation,  of  the 
attribute  Prudence  ;   sinoe  wherever 
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predicate  prudence, 
know  whether  any  conduct  has  fol- 
lowed- And  in  this  manner  every 
Hssertion  respeoting  an  attribute  may 
be  transformed  into  aii  aasertion 
exactly  equivalent  respecting  the  fact 
or  phenomenon  which  ia  the  ground 
of  the  attribute.  And  no  case  can  be 
assigned,  where  that  which  is  predj- 
(Mted  of  the  fact  or  phenomenon  does 
not  belong  to  one  or  other  of  the  five 
species  formerly  enumerated  r  it  ia 
either  simple  Enistence,  or  it  ia  some 
Sequence,  Co-existence,  Causation,  or 
Resemblance. 

And  aa  these  five  are  the  only  things 
which  can  be  affirmed,  so  ore  they  the 
only  things  which  can  be  denied.  "No 
horses  are  web-footed,"  denies  that 
the  attributes  of  a  horse  ever  co-exist 
with  web-feet  It  is  scarcely  neces. 
ea>y  to  apply  the  same  analysis  to 
particular  Qfiirmationa  and  negations, 
"Some  birds  are  web-footed,"  affinns 
that,  with  the  attributea  connoted  by 
bird,  the  phenomenon  web-feet  is 
sometimes  co-exiatent;  "Some  birds 
are  not  web-footed,"  asserts  that  there 
are  other  iusUnces  in  which  this  co- 
existence does  not  have  phice.  Any 
further  explanation  of  a  thing  which, 
if  the  previous  exposition  has  been 
assented  to,  is  so  obvious,  may  here 
be  spared. 


g  I,  Ab  a  preparation  for  the  in- 
quiiy  which  ia  Uio  propet  object  o( 
Iii^c,  namely,  in  what  Dtaiiner  pro- 
positions are  to  be  proved,  wa  have 
found  it  necessary  to  inquiie  what 
they  conttun  which  requires,  or  ia 
sososptible  of,  proof  ;  or  (which  is  the 
same  thing)  what  they  asserL  In  the 
Courae  of  this  preliminary  investiga- 
tion into  the  import  of  Prtqxisitians, 
we  examined  the  opinion  of  the  Con- 
ceptualista,  that  a  proposition  is  the 
eipresaion  of  ■  relation  between  two 
ideas  ;  and  the  doctrine  of  the  extreme 
Nominalista,  that  it  is  the  exprenion 
of  an  agreement  or  disagreement  be- 
tween the  meanings  of  two  names. 
We  decided  tM^  as  general  theories, 
both  of  th«e  are  erroneous  ;  and  that^ 
though  propositions  may  be  made 
both  respecting  names  and  respeotiag  . 
ideas,  neither  the  one  nor  the  other 
are  the  subject-matter  of  Fioporations 
considered  genen^ly.  We  then  eiV 
mined  the  different  kinds  of  Propo- 
sitions, and  found  that,  with  the 
exception  of  those  which  are  merely 
verbal,  they  assert  five  different  kini£i 
of  matters  of  fact,  namely.  Existence, 
Order  in  Place,  Oi^er  in  Tune,  Causa- 
tion, and  Resemblance ;  that  in  every 
proposition  one  of  these  five  is  either 
afBrmed,  or  denied,  of  some  fact  or 
phenomenon,  or  of  some  object  the  un- 
known source  of  a  fact  or  phenomenon. 
In  distinguishing,  however,  the  dif- 
ferent kind  of  mattere  of  fact  aaaerted 
in  propositions,  we  reserved  one  class 
of  propositions,  which  do  not  relate  to 
any  matter  of  fact,  in  the  proper  sense 
of  the  term,  at  all,  but  to  the  mean- 
ig  of  names.  Since  names  and  their 
gnijication  are  entirely  arbitnuy, 
ich  propositions  are  not,  strictly 
^leaking,  susceptible  of  truth  or 
falsity,  but  only  of  conformity  or 
disoonformity  to  usage  or  con  ventjon  ; 
and  all  the  proof  they  are  capable 
of,  is  proof  of  Uitage ;  proof  that 
the  words  have  been  employed  by 
others  in  the  acceptation  in  wluch  tte 
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writer  desirea  to  aee  them, 
^loaitions  occupy,  however,  a 
Cfiuspiouous  place  in  philosophy  ;  and 
tiieir  nature  and  characteriiUcs  are 
of  as  much  Importance  in  logic,  as 
those  of  any  of  the  other  classes  of 
prnpoaitions  previously  adverted  ta 

If  all  propositions  respecting  the 
signification  of  worda  were  aa  simple 
and  unimportant  as  tbose  which 
served  oa  for  examples  when  exjunin- 
inj;  Hobbea'  theoiy  of  predication, 
viz.  those  of  which  the  subject  and 
predicate  ore  proper  names,  and  which 
assert  only  that  those  names  have, 
or  that  they  have  not,  been  conven- 
tionally assigned  to  the  sajne  indivi- 
dual, there  would  be  little  to  attract 
to  such  propositions  the  attention  of 
philosophers.  But  the  class  of  merely 
verbal  propositions  embraces  not  only 
much  more  than  these,  but  mudi 
more  than  any  propositions  which  at 
first  sight  present  themselves  as  ver- 
bal ;  comprehending  a  kind  of  asser- 
tions which  have  been  regarded  not 
only  aa  relating  to  things,  but  as  hav- 
ing actually  a  more  intimate  relation 
with  them  than  any  other  propositions 
whatever.  The  student  in  philosophy 
will  perceive  that  I  allude  to  the  dis- 
tinction on  which  ho  much  stress  was 
laid  by  the  schoolmen,  and  which 
has  b^n  retained  either  under  the 
game  or  under  otlier  names  by  most 
metaphysicians  to  the  present  day, 
viz.  I>etween  what  were  called  euen- 
iial,  and  what  were  called  accidental, 
proportions,  and  between  essential 
and  accidental   properties  or  i 

§  2.  Almost  all  metaphysicians  prior 
to  Locke,  as  well  as  many  since  his 
time,  have  made  a  great  mystery  of 
Essential  Predication,  and  o(  predi- 
cates which  are  said  to  be  of  the 
eaenee  of  the  subject.  The  essence  of 
a  thing,  they  said,  was  that  without 
which  the  thing  could  neither  be, 
nor  bo  conceived  to  be.  Thus,  ration- 
abty  was  of  the  essence  of  man,  be- 
cause  without  rationality  man  could 
not  be  conceived  to  exist,     The  dif- 


ferent attributes  which  made  up  ths 
tssence  of  the  thing  were  callwi  its 
essential  properties ;  and  a  proposi- 
tion in  which  any  of  these  were  pre- 
dicated of  it  was  called  an  E^ntial 
Proposition,  and  was  considered  to  go 
deeper  into  the  nature  of  the  thing, 
and  to  convey  more  important  infor- 
mation respecting  it  than  any  other 
proposition  Could  do.  All  properties, 
not  of  the  essence  of  the  thing,  were 
called  its  acfudenta  ;  were  supposed 
:o  have  nothing  at  all,  or  ncihing 
nmparatively,  to  do  with  its  inmost 
nature  ;  and  the  propositions  in  which 
any  of  these  were  predicated  of  it 
were  called  Accidental  Prcmisitions- 
A  connection  may  be  traced  between 
this  distinction,  which  originated 
with  the  Bchooiroen,  and  the  well- 
':nown  dogmas  of  anhttantla  teaindie 
•I  general  substances,  and  iiibitaBtial 
'orm»,  doctiinea  which  under  varieties 
if  language  pervaded  alike  the  Aris- 
totelian and  the  Platonic  schools,  and 
of  which  more  of  the  spirit  has  come 
down  to  modem  times  than  might  be 
conjectured  from  the  disuse  of  the 
phraseology.  The  false  views  of  tho 
if  classification  and  general- 
which  prevailed  among  the 
schoolmen,  and  of  which  these  dog- 
>  were  the  technical  expression, 
>rd  the  only  explanation  which  can 
given  of  their  having  misunder- 
stood tlie  real  nature  of  those  Essences 
which  held  BO  conspicuous  a  place  in 
their  philosophy.  Tliey  said,  truly, 
that  man  cannot  be  conceived  with- 
out rationality.  But  though  viatt 
cannot,  a  being  may  be  conceived 
exactly  like  a  man  in  all  points  except 
that  one  quality,  and  those  otlterB 
which  are  the  conditions  or  conse- 
quences oE  it  All  therefore  which  is 
really  true  in  the  assertion  that  man 
cannot  be  conceived  without  ration- 
ality, is  only  that  if  he  had  not  ration- 
ality, he  would  not  be  reputed  aman. 
There  is  no  impossibilitv  in  conceiv- 
ing the  thing,  nor.  for  aught  w 


ithe. 


t  allow  the  thing,  e 


a  if  it 


K,gle 
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exist,  to  be  o^led  b;  the  name  which 
is  reserved  for  rational  beings.  Ka- 
tionolity,  in  short,  is  involved  in  the 
ineaning  of  the  word  man  :  is  one  of 
the  attribatea  connoted  hy  the  name. 
The  essence  of  man,  simply  means 
the  whole  of  the  attributes  connoted 
by  the  word  ;  and  any  one  of  those 
attributes  taken  singly  ia  an  essential 
property  of  man. 

But  uiese  reflections,  so  easy  to  us, 
would  have  been  difficult  to  persons 
who  thought,  as  inoat  of  the  later 
Aristotelians  did,  that  objects  were 
made  what  they  were  called,  that 
gold  (for  instance)  was  made  gold,  not 
by  the  possession  of  certain  pniperties 
to  which  mankind  have  chosen  to 
attach  that  name,  but  by  participa- 
tion in  the  nature  of  a  certain  general 
substance,  called  gold  in  general, 
which  substance,  together  with  all 
the  properties  that  belonged  to  it, 
iniered  in  every  individual  piece  of 
gold.*  As  they  did  not  consider 
these  universal  substances  to  be  at- 
tached to  all  general  names,  but  only 
to  some,  they  thought  that  an  object 
borrowed  only  »  part  oE  its  properties 
from  an  universal  substance,  and  that 
the  rest  belonged  to  it  individually  : 
the  former  they  called  its  essence, 
and  the  latter  its  accidents.  The 
scholastic  doctrine  of  essences  long 
survived  the  theory  on  which  it  rested, 
that  of  the  existence  of  real  entities 
corresponding  to  general  terms  ;  and 
it  was  reserved  for  Locke  at  the  end  of 
the  seventeenth  century,  to  convince 
ph  ilosophers  that  the  supposed  essences 
of  classes  were  merely  the  significa- 
tion of  their  names  ;  nor,  among  the 
signal  services  which  his  writings  ren- 
dered to  philosophy,  was  there  one 
more  needful  or  more  valuable. 

■  Tha   doctrinsB  which   preveHl<d  tha 


Now,  as  the  meet  familiar  of  the 
general  names  by  which  an  object  is 
designated  usually  connotes  not  one 
only,  but  several  attributes  of  the  ob- 
ject, each  of  which  attributes  sepa* 
rately  forms  also  the  bond  of  union  of 
some  class,  and  the  meaning  of  some 
general  name  ;  we  may  predicate  of  a 
name  which  connotes  a  variety  of  at- 
tributes, another  name  which  connotes 
only  one  of  these  attributes,  or  soma 
smaller  number  of  them  than  all.  In 
:rsal  affirmaC 


will  be  true ; 


what- 


«Cnod,  hod  ii( 


1  settled 


propositi 

ever  possesses  the  whole  of  any  set  or 
attributes,  must  posstes  any  part  of 
that  same  set  A  proposition  of  thie 
sort,  however,  conveys  no  information 
to  any  one  who  previously  understood 
the  whole  meaning  of  the  tenns.  The 
propositions,  Kvery  man  is  a  corporeal 
being.  Every  man  ia  a  living  creature, 

knowledge  to  any  one  who  was  already 
aware  of  the  entire  meaning  of  the 
word  man,  for  the  meaning  of  the  word 
includes  all  this  ;  and  that  even  man 
hasthe  attributes  connoted  by  all  these 
predicates,  is  already  asserted  when  he 
is  called  a  man.  Now,  of  this  nature 
are  all  the  propositions  which  have 
been  called  eseentiaL  They  are,  in 
fact,  identical  propositioDS. 

It  is  true  that  a  proposition  which 
predicates  any  attribute,  even  though 
it  be  one  implied  in  the  name,  is  in 
moat  cases  understood  to  involve  a 
tacit  aaaertion  that  there  txUit  a  thing 
corresponding  to  the  name,  and  pos- 
sessing the  attributes  connoted  by  it ; 
and  this  implied  assertion  may  convey 
information,  even  to  those  who  under. 
Btood  the  meaning  of  the  name.  Bud 
all  information  of  this  sort,  conveyed 
by  ail  the  essential  propositions  of 
which  man  can  be  made  the  subject, 
is  included  in  the  aasertion.  Men  exist. 
And  tills  assumption  of  real  eiiatence 
is,  after  all,  the  result  of  an  imperfec- 
tion of  langu)^.  It  arises  from  the 
ambiguity  of  the  copula,  which,  in 
addition  to  its  proper  office  of  a  mark 
to  show  that  an  assertion  ia  made,  is 
also,  as  formei'ly  remarked,  a  concrete 


VERBAL  AND  REAL  PROPOSITIONS. 


word  Gimnoting  exif^t^nce.  The  actual 
existence  of  (he  subject  of  the  prcipn- 
Bition  is  therefore  only  appnrently,  not 
reaUy,  implied  in  the  predication,  if 
an  essenUal  one  ;  we  may  say,  A  ghost 
ia  A  disembodied  spirit,  without  belie 
iiig  in  ghosts.  But  an  accidental, 
non^eBsential  affirmation,  does  iuir 
the  real  existence  of  the  subject,  l 
cause  in  the  case  of  a  non-existent 
subject  there  is  nothing  for  the  pro- 
position to  assert.  Such  a  proposition 
as.  The  ghost  of  a  murdered  person 
haunts  the  couch  of  the  murderer, 
can  only  have  ameaning  if  understood 
as  implying  a  belief  in  ghosts ;  for 
since  the  signification  of  the  word 
ghost  implies  nothing  of  the  kind,  the 
speaker  either  means  nothing,  ormeans 
to  assert  a  thing  which  he  wishes  to 
be  believed  to  have  really  taken  place. 
It  will  be  hereafter  seen  that  when 
any  important  consequences  seem  to 
follow,  as  in  mathematics,  from  an 
essential  proposition,  or,  in  other 
words,  from  a  proposition  involved  in 
the  meaning  uf  a  name,  what  they 
really  flow  from  is  the  taoit  assump- 
tion of  (he  real  existence  of  the  object 
so  named.  Apart  from  this  aosump- 
tion  of  real  existence,  the  class  of  pro- 
positions in  which  the  predicate  is  of 
the  essence  of  the  subject  (that  is,  in 
■which  the  predicate  connotes  the 
whole  or  part  of  what  the  subject  con- 
notes, but  nothing  besides)  answer  no 
purposebut  that  of  unfoldiugthe  whole 
or  some  part  of  the  meamng  of  the 
name  to  those  who  did  not  previously 
know  it.  Accordingly,  the  most  use- 
ful, and  in  striotneas  the  only  useful 
kind  of  essential  propositions,  are 
Definitions :  which,  to  be  complete, 
should  unfold  the  whole  of  what  is 
involved  in  the  meaning  of  the  word 
defined ;  that  is,  (when  it  is  a  con- 
notative  wonJ,)  the  whole  of  what  it 
connotes.  In  defining  a  name,  how- 
ever, it  is  not  usual  to  specify  its 
entire  connotation,  but  so  mvich  only 
as  is  sufficient  to  mark  out  the  objects 
usually  denote<l  by  it  from  all  other 
known  objecta.  And  sometimes  a 
merely  acddentat  property,  not  in- 


volved in  the  meaning  of  tlie  name, 
answers  this  purpose  equtilly  well. 
The  various  kinds  of  definition  which 
these  distinctions  give  rise  to,  and  the 
0  which  tiiey  are  n 
lervicnt,  will  be  mil 
considered  in  the  pn^r  place. 

%  3.  According  to  the  U»ve  view 

of  essential  proposiUoDS,  no  proposi- 
tion can  be  reckoned  such  which  re- 
lates to  an  individual  by  name,  titat 
is,  in  which  the  subject  is  a  proper 
name.  Individuals  hare  no  essenceti. 
When  the  schoolmen  talked  of  the 
essence  of  an  individual,  they  did  not 
mean  the  properties  implied  in  its 
name,  for  the  names  of  individuals 
imply  no  properties.  They  regarded 
as  of  the  essence  of  an  individual 
whatever  was  of  the  essence  of  the 
species  in  which  they  were  accustomed 
to  place  that  individnal ;  i.e.  of  (he 
class  to  which  it  was  most  familiarly 
referred,  and  (o  which,  therefore,  they 
conceived  that  it  by  nature  belonged. 
Thus,  because  (be  propoeition  Man  is 
»  rational  being,  was  an  essential  pi«- 
position,  they  afErmed  the  same  thing 
of  the  proposition,  Julias  Cffisar  is  a 
rational  being.  This  followed  very 
naturally  if  genera  and  species  were 
to  be  considered  as  entities,  distinct 
from,  but  inhering  in,  the  individuals 
composing  them.  If  man  was  a  sub- 
stance inhering  in  each  individual 
man,  the  tucTun  of  man  (whatever 
that  might  mean)  was  naturally  sup. 
posed  to  accompany  it ;  to  inhere  in 
John  Thompson,  and  to  form  the 
cirmmon  ettenct  of  Thompson  and 
Julius  Cffisar.  It  might  then  be  fairly 
said,  (hat  rationality,  being  of  the 
essence  of  Man,  was  of  the  essence 
also  of  Thompsim.  But  if  Man  alto- 
gether be  only  the  individual  men 
and  a  name  bestowed  upon  Ihem  in 
conseqtience  of  certain  common  pro- 
perties, what  becomes  of  John  Thomp- 

A  fundamental  error  is  seldom  ex- 
pelled from  philosophy  by  a  single 
victory.  It  retreats  slowly,  defends 
every  inch  uf  ground,  and  often,  aft^- 
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'it  haa  b«en  driven  from  the  open 
couiitiy,  Tetoins  a  fuoting  in  sume 
remote  fastness.  The  essences  of  in- 
dividnalg  were  an  unmeaning  Sgment 
arising  frooi  a  mieapprehenBion  of  the 
essences  of  clossus ;  yet  even  Locke, 
^vhen  he  extirpated  the  parent  error, 
could  not  ahuke  himself  free  from  that 
ivhich  waa  its  fruit.  He  distinguished 
two  sorts  of  essences,  Real  and  No- 
minal. His  nominal  essences  vere. 
the  essences  of  classes,  explained 
nearly  as  we  have  now  explained 
them.  Nor  is  anTtbinc  wanting  to 
render  the  third  book  of  Locke's  Essay 
ft  nearly  nneiceptionable  treatise  on 
the  connotation  of  names,  except  to 
free  its  language  from  the  assumption 
of  what  are  called  Abstract  Ideas, 
which  unfortunately  is  involved  in  the 
phmseoli^y,  tbougli  not  neoeesnrily 
connected  with  the  thoughts  contuned 
in  that  immortal  Third  Book.*  But 
besides  nominal  essences,  he  admitted 
real  essences,  or  essences  of  individual 
objticts,  which  he  supposed  to  be  the 
causes  of  the  sensible  properties  of 
those  objects.  We  know  not  (said  lie) 
what  these  are  ;  and  this  acknowledg- 
ment rendered  the  fiction  compara- 
tively innocuous ;  but  if  we  did,  we 
could,  from  them  alone,  demonstrate 
the  sensible  properties  of  the  object, 
AS  the  properties  of  the  triangle  are 
demonstrated  from  the  definition  of 
the  triangle.  I  shall  have  oocaaioii 
to  revert  to  this  theoiy  in  treating  of 
Demonstration,  and  of  the  conditions 
under  which  one  property  of  a  thing 
■  Tba  nlways  ncule  and  often  profouDi 
Author  o[  AHOaaineefSruuUoliigfillr.  B 
11.  Smart)  iiuthr  sayB,  "Locke  will  tr 
irniQli  more  InlentglMa,  If,  in  Uifl  mijority 
-  ■     wledgBOf 


oor^lnt^ntglUa, 


Innrt^Bml  l'q"ote"t  (or'ttia'addi 

of  differmea  reapectlng  Iha  import  o: 

linTo  spoken  of  m  ttio  Gonceptuniist  view 
i>f  Uiem.    Whora  a  ConMptu.ili«t  mya  thnt 

ai  a  thing,  lEhonld  gSDemll;  Bn;(ltistenil 
of  nnr  Idcn)  our  Kuowledge,  or  Belief, 


admits  of  being  demonstrated  from 
another  property.  It  is  enough  here  to 
emark  that,  according  ti>  this  dufini- 
iun,  the  realeseenceof  an  object  has,  in 
the  progress  of  pbysics.cometo  be  con- 
ceived as  nearly  equivalent,  in  the  cose 
of  bodies,  to  their  corpuscular  struc- 
what  it  is  now  sup|)osed  to  mean 
e  case  of  any  other  entities,  I 
would  not  take  upon  myself  to  define. 

4.  An  essential  proposition,  then, 
ne  which  is  purely  verbal ;  which 
irts  of  a  thing  under  a  particular 
le  only  what  is  asserted  of  it  in 
fact  of  calling  it  by  that  name ; 
and  which  therefore  either  gives  no 
information,  or  gives  it  respecting  the 
name,  not  the  tiring.  Non-essential, 
or  accidental  propositions,  on  the  con- 
trary,may  be  called  Beal  Priipositions, 
'  opposition  to  Verbal.  Theypredi- 
te  of  a  thing  some  fact  not  involved 
the  signification  of  the  name  by 
which  the  proposition  speaks  of  it ; 
attribute  not  connoted  by  that 
Such  arc  all  propositions 
concerning  things  individually  desig- 
nated, and  all  general  or  puticular 
propositions  in  which  the  predicate 
connotes  any  attribute  not  connoted 
by  the  subject  All  these,  if  true,  add 
to  our  knowledge  ;  they  convey  iufor- 
mation,  not  already  involved  in  the 
names  employed.  When  I  am  told 
that  all,  or  even  that  some  objects, 
which  have  certun  qualities,  or  which 
stand  in  certain  relations,  hare  also 
certain  other  qualitiee,  or  stand  in 
certuQ  other  relations,  I  learn  from 
this  proposition  a  new  fact ;  a  fact 
nut  included  in  my  knowledgn  of  the 
meaning  of  the  words,  nor  even  of  lie 
existence  of  Things  answering  to  the 
signification  of  those  words.  It  is 
this  class  of  propositions  only  which 
are  in  tliemselves  instructive,  or  from 
which  any  instructive  pro|>ositions  Can 
lie  inferred.* 


•Tbli  d 


tbat 
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NotbinR  hns  probably  contributed 
more  bi  the  opinion  sa  long  prevalent 
of  the  futility  of  the  gcbool  logic, 
than  (ho  Qircumitanoe  that  almost  all 
the  eiunples  vmd  in  the  common 
scbool-books  to  illnBtrate  the  doctrino 
of  predication  and  that  of  the  ayllo- 
glam  conaiet  oF  (ssential  propositionn. 
They  were  uanikUy  taken  either  from 
the  branches  or  fnnn  the  main  trunk 
of  the  Predicamental  Tree,  which  in- 
cluded nothing  but  vhat  was  of  the 
atenceot  the  apeciea  ;  Omnt  eorpuiett 
tubitantia,  Omne  animal  at  mrput, 
Omnit  homo  at  ct/rpui,  Omnu  homo 
at  ammal,  Omni*  Komo  at  roti^maiit, 
and  so  forth.  It  is  far  from  wonder- 
ful that  the  sjllo^stio  art  ghould 
have  been  thought  to  be  of  no  use 
in  assisting  correct  reasoning,  when 
almost  the  only  propositions  which, 
in  the  handii  oE  its  professed  tutchers, 
it  was  employed  to  prove,  were  such 
■a  every  one  assented  to  without 
proof  the  moment  be  comprehended 
jbe  meaning  of  the  words  ;  and  stood 
esBctlj  on  A  level.  In  point  of  evi- 
deuce,  with  the  premises  from  which 
they  were  diawn.  I  have,  therefore, 
throughout  this  work,  avoided  the 
employment  of  essential  propositiona 
as  exampleii,  except  where  the  nature 
of  the  principle  to  be  illuatrated  speci- 
fically required  them. 

S  5,  With  respect  to  propoMtions 
whicb  do  convey  information — which 
assert  something  of  a  Thii^,  under  a 
name  that  does  not  already  presuppose 
what  is  about  to  be  asaerted  ;  there 
are  two  different  aspects  in  which 
these,  or  rather  such  of  them  aa  are 
general  propositionB,  may  be  con- 
■klered  :  we  may  either  look  at  them 
OS  portions  of  speculative  tmth,  or 
OS  memoranda  for  practical  use.  Ac- 
cording as  we  consider  propositiona 
in  one  or  the  other  of  these  lights, 
their  import  may  be  conveniently  ex- 
pressed in  one  or  in  the  other  of  two 
formuloa. 

According  to  the  formula  which 


of  the  proposition  as  a  portion  of  onr 
theoretical  knowledge.  All  men  are 
lortal,  means  that  the  attributes  of 
■an  are  always  accompanied  by  the 
attribute  mort^ty  :  No  men  are  gods, 
\B  that  the  attribntes  of  man  are 


r  at  least  n 
ignified  by  the  word  god.  But  when 
the  proposition  is  considered  as  a 
memorandum  for  practical  use,  we 
shall  find  a.  different  mode  of  express- 
ing the  same  meaning  better  adapted 
'"  'ndicate  the  office  which  the  pro - 
^ion  performs.  The  practical  use 
proposition  is,  to  apprise  (V  re- 
1  us  what  we  have  to  expect  in 
any  individual  case  whidi  comes  with- 
in the  assertion  contained  in  the  pi-o- 
poeition.  In  referenoe  to  this  purpose, 
the  proposition.  All  men  are  mortal, 
means  that  the  attributes  of  man  are 
efidame  of,  are  a  mark  of,  mortality  ; 
an  iudication  by  which  the  presence 
of  that  attribnte  ia  made  manifest, 
gods,  means  Uiat  the 
attribntes  of  man  are  a  mark  or  evi- 
dence that  some  or  all  of  the  attri- 
butes understood  to  belong  to  a  god 
are  not  there  ;  that  where  the  former 
are,  we  need  not  expect  to  find  the 
latter. 

These  two  forms  of  expression  are 
at  bottom  equivalent ;  but  the  one 
points  the  attention  more  directly  to 
what  a  proposition  means,  the  latter 
to  the  manner  in  which  it  is  to  be  wed. 

Now  it  is  to  be  observed  that  Rea- 
soning (the  subject  to  which  wo  are 
next  to  proceed)  is  a  process  into  wliich 
propositions  enter  not  aa  ultimate  re- 
siilW,  but  aa  means  to  the  establish- 
ment of  other  propositions.  We  may 
expect,  therefore,  that  the  mode  of  ex- 
hibiting the  import  of  a  general  pro- 
position which  shows  it  in  its  appUea- 
tinn  to  practical  use,  will  best  express 
the  function  which  propositions  per- 
form in  Reasoning.  And  accordingly, 
in  the  theory  of  Reasoning,  the  mode 
of  viewing  the  subject  which  con- 
siders a  Proposition  as  aaserting  that 
one  fact  or  phenomenon  is  a  mnril: 
or  evidence  of  another  fact  or  pbaur 
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inenon,  niti  be  found  almiHt  india- 
penaable.  For  the  parposea  of  that 
Theory,  the  beet  mode  of  defining  the 
{uipart  of  a  propoaition  is  not  the  muds 
which  ahows  most  dearly  what  it  is  in 
itself,  but  that  which  most  distinctly 
suggests  ths  manner  in  which  it  may 
be  mode  available  for  advancing  from 
it  to  other  propositions. 

CHAPTEE  VIL 


§  I.  In  examining  into  the  nature 
of  general  prnpuaitionB,  we  hnve  od- 
vertad  much  leas  than  ia  usual  with 
logicians  to  the  ideiia  of  a  Class  and 
Clasailication  ;  ideaa  which,  since  the 
Sealiat  doctrine  of  General  Substances 
went  out  of  vogue,  have  formed  the 
basis  of  almost  every  attempt  at  a 
philosophical  theory  of  general  terms 
and  general  propositions.  We  have 
considered  general  names  as  having 
a'  meaning,  quite  independently  of 
their  being  the  names  of  classes. 
That  drcumstance  is  in  (ruth  acci- 
dental, it  beii^  wholly  immaterial  to 
the  signification  of  the  name  whether 
there  are  many  objects,  or  only  one, 
to  which  it  happens  to  be  applicable, 
or  whether  there  be  any  at  all.  God 
is  as  much  a  general  tenn  to  the 
Christian  or  Jew  as  to  the  Polytheiat ; 
and  dri^on,  hippogriS,  chimera,  mer- 
maid, ghost,  are  as  much  so  as  if  real 
objects  existed,  corresponding  to  those 
names.  Every  name  the  signification 
of  which  is  constituted  by  attributes, 
is  potentially  a  name  of  an  indefinite 
number  of  objects ;  but  it  needs  not 
be  actually  the  name  of  any  ;  and  if 
of  any,  it  may  be  the  name  of  only 
one.  As  soon  as  we  employ  a  name 
to  connote  attributes,  the  things,  be 
thej  more  or  fewer,  which  happen  to 
possess  those  attributes,  are  consti- 
tuted ipso  facto  a  class.  But  in  pre- 
dicaUng  the  name  we  predicate  only 
*'■"-""'-•'";  andthefactof  beliing- 
doea  not,  in  many  eases, 
watalL 


Altliongh,  h  oweverpPredicRtion  does 
not  presuppose  Classification,  and 
though  the  theory  of  Names  and  of 
Propositions  is  not  cleared  up,  but 
only  encumbei«d,  by  iutiiuling  the 
idea  of  classification  into  it,  there  fa 
nevertheless  aclose  connection  between 
Classification  and  the  employment  of 
General  Kanies.  By  eveiy  general 
name  which  we  introduce,  we  create 
a  class,  if  thei«  be  any  things,  real  or 
imaginary,  to  compose  it ;  that  is,  any 
Things  corresponiliiig  to  the  significa- 
tion of  the  name.  ClOBSes,  tberefors, 
mostly  owe  their  esistonce  to  general 
language.  But  general  langui^e,  also, 
though  that  is  not  the  most  common 


classes.  A  general,  which  is  as  much 
as  to  say  a  significant,  name,  is  indeed 
mostly  introduced  because  we  haie  a 
signification  to  espress  by  it ;  because 
we  need  a  word  by  means  of  which 
to  predicate  the  attributes  which  it 
connotes.  But  it  is  also  true  that  a 
name  is  sometimes  introduced  because 
we  have  found  it  convenient  tooraate 
a  class  ;  because  wo  have  thought  it 
useful  for  the  regulation  of  our  mental 
operations,  that  a  certain  groap  of 
objects  should  be  thought  of  together. 
A  naturalist,  for  purposes  connected 
with  his  particular  science,  Heea  teflnon 
tu  distribute  the  animal  or  vt^table 
creation  into  certain  groups  rather 
than  into  any  others,  and  he  requires 
a  name  to  bind,  as  it  were,  each  of  his 
groups  together.  It  must  not  how- 
ever be  supposed  that  such  names, 
when  introduced,  differ  in  any  respect 
as  to  their  mode  of  signification  from 
other  connotative  names.  The  classes 
whicli  they  denote  are.  as  much  as  any 
other  claraes,  constituted  by  certain 
common  attributes,  and  their  names 
are  significant  of  those  attributes,  and 
of  nothing  else.  The  names  of  Cuvier's 
classesond  orders,  P&iiili^nMkt.iJisfili- 
ffmdti,  ftc,  are  as  much  the  expres- 
sion of  attributes  as  if  those  names  had 
preceded,  instead  of  grown  out  of,  his 
classilicatiou  of  animals.  The  only 
peculiarity  of  the  ease  is,  that  the  con- 
venience of  ctussificatiun  was  here  the 
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primary  motive  for  introducing  the 

nomes  ;  whQe  in  other  cases  the  nan 
ia  introduced  as  a  meikaB  of  predict 
tion,  and  tho  fonoation  of  a  daas  di 
not^  bj  it  is  only  an  indirect  cot 

The  principles  which  ought  to  regi 


IftteC 

Bubscrvient  tO  the  inveatigfttion  of 
truth,  cannot  be  discussed 
purpose  until  a  much  later  stage  of 
our  inquiry.  But  of  ClaaBificiition, 
as  resulting  from,  and  implied  in, 
the  fact  of  employing  general  lan- 
guage, we  cannot  forbear  to  treat 
here,  without  leaving  the  theory  of 
general  names,  and  of  their  employ- 
ment in   predication,  mutilated  and 


g  2.  Thia  portion  of  the  theory  of 
general  language  is  the  subject  of 
what  is  termed  the  doctrino  of  the 
Predicables ;  a  set  of  distinctions 
handed  down  from  Aristotle,  and  his 
follower  Porphyry,  many  of  which 
have  taken  a  firm  root  in  scientific, 
and  some  uf  them  even  in  popular, 
phraseology.  The  predicables  are  a 
fivefold  division  of  General  Names, 
nut  grounded  as  usual  on  a  difference 
in  their  meaning,  that  is,  in  t 
Kttribute  which  they  connote,  but 
B  difference  in  the  kind  of  class  which 
they  denote.  We  may  predicate  of 
a  thing  five    different    varieties   of 


A  differentia 


«;■ 


It  is  to  be  remarked  of  these  dis- 
tinctions, that  they  express,  not  what 
the  predicate  is  in  its  own  meaning, 
but  what  relation  it  bears  to  the  sub- 
ject of  which  it  happens  on  the  par- 
ticular occasion  to  be  predicated. 
There  are  not  some  names  which  are 
exclnsively  genera,  and  others  which 
are  exclusively  species,  or  differentiae ; 
but  the  same  name  is  referred  to  one 
or  another  predicable,  according  to 
the  subject  of  which  it  is  predicated 


on  the  puticular  o 
for  instance,  is  a  genus  with  respect  to 
man  or  John  ;  a  species  with  respect 
to  Substance  or  Being.  SccUtagtilar 
is  one  of  the  Differentiss  of  a  geo- 
metrical square  ;  it  is  morelj  one  of 
the  Accidentia  of  the  table  at  which 
I  am  writing.  The  words  *genus, 
species,  &c,,  ore  therefore  relative 
terms ;  they  are  namea  applied  to 
certain  predicates,  to  express  the  re- 
lation between  them  and  wnne  given 
subject :  a  relation  growided,  as  we 
sh^  see,  not  on  what  the  predicate 
connotes,  but  on  the  class  which  it 
denotes,  and  on  the  place  which,  in 
some  given  classification,  that  class 
occupies  relativeiy  to  the  particular 


g  3.  Of  these  five  names,  two, 
Genua  and  Species,  are  not  only  used 
by  naturalists  in  a  technical  accepta- 
tion not  precisely  agreeing  with  their 
philosophical  meaning,  but  have  also 
acquired  a  popnlar  acceptation,  much 
more  general  than  either.  In  this 
popular  sense  any  two  classes,  one  of 
which  includes  the  whole  of  the  other 
and  more,  may  be  called  a  Genus  and 
a  Species.  Such,  [for  instance,  ore 
Animal  and  Man  ;  Man  and  Mathe- 
matician. Animal  is  a  Genus  ;  Man 
and  Brute  are  its  two  species  ;  or  we 
may  divide  it  into  a  greater  number 
of  species,  as  man,  horse,  dog,  &a. 
Biped,  or  Ivm-footed  anivud,  may  also 
be  considered  a  genus,  of  which  man 
and  bird  are  two  species.  TiMle  is 
genus,  of  which  sweet  taste,  sour 
taste,  salt  taste,  &c  are  species. 
'"'tiie  is  a  genus  ;  justice,  prudence, 
I  rage,  fortitude,  generosity,  &c., 
its  species. 

rhe  same  class  which  is  a  genus 
with  reference  to  the  sub-classes  or 
species  included  in  it,  may  be  itself  a 
specieB  with  reference  to  a  more  com. 
^□sive,  or,  as  it  is  often  called,  a 
superior  genus.  Man  is  a  species  with 
iferancB  to  animal,  but  a  genus  with 
:ferenoe  to  the  species  Mathenir 
cian.  Animal  is  a  genus,  divi'' 
to  two  species,    man  and  br 
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bat  aniuisl  n  tiao  »  speoiea,  wbioh, 
with  utothoT  species,  vegetable,  mAkes 
up  the  geniiB,  or^AiuBed  being. 
Biped  ia  a  genus,  with  reference  to 
tnui  and  bird,  but  a  Bpeciea  with  re- 
spect to  the  superior  genui,  animaJ. 
Taste  is  a  genus  divided  into  species, 
but  also  a  species  of  the  genus  sensa- 
tion. Virtue,  a  genus  with  refer- 
ence to  justice,  tempennOB,  ftc,  is 
one  of  the  species  of  the  geous, 
mental  quality. 

In  this  pc^inlaf  sense  the  words 
Genus  and  Species  bave  passed  into 
commoa  discmina.  And  it  should  be 
observed  that  in  ordinary  parlance, 
not  the  name  of  the  class,  but  thy 
class  itsdf,  is  said  to  be  the  genus  or 
species  ;  no)^  of  course,  the  class  in 
tjie  sense  of  each  individual  of  the 
class,  but  the  individuals  collectively, 
considered  as  an  aggregate  whole  ; 
the  name  by  which  the  cUas  is  desig- 
nated being  then  called  not  the  genus 
oc  speciee.  but  the  generic  or  specific 
name.  And  this  is  an  admissible 
form  of  exi»iession  ;  nor  is  it  of  any 
importance  which  of  the  two  modes 
of  speaking  we  adi^  provided  the 
test  of  our  language  is  consistent  wiUi 
it ;  but,  if  we  call  the  class  itself  the 
esnus,  we  must  not  talk  o!  predicat- 
ing the  genus,  ^We  predicate  of  man 
the  name  mortal ;  and  by  predicat- 
ing the  name,  we  may  be  said,  in  an 
intelligible  sense,  to  predicate  what 
the  name  expre^tes,  tile  aUnbide 
mortality  ;  but  in  do  aUonabte  sense 
of  the  word  predication  do  we  pre- 
dicate of  man  tbe  dau  mortaL  We 
predicate  of  hjm  the  fact  of  belong- 
ing to  the  class. 

By  Uie  Aristotelian  logicians,  the 
tcnns  genua  and  species  were  used 
in  a  more  restricted  sense.  They  did 
not  admit  every  class  which  could  be 
divided  into  other  classes  to  be  a 
genus,  or  every  cIbbb  wliich  could  be 
included  in  a  larger  class  to  be  a 
species.  Animal  was  by  them  con- 
sidered a  genus ;  man  and  brute  co- 
onlinate  species  under  that  genus : 
b^ied,  howevBT,  wouM  not  have  been 
admitted  to  be  a  genus  with  reference 


to  man,  but  ■  proprium  or  aeadtut 
only.     It  was  requisite,  according  to 

their  theory,  thait  genua  and  species 
should  be  of  the  eiaenct  of  tbe  subject 
Animal  was  of  the  esaenoe  of  man  ; 
biped  was  not.  And  in  every  classi- 
fication they  considered  some  one 
class  aa  the  lowest  or  infima  species. 
Man,  for  instance,  was  a  lowest 
species.  Any  further  divisions  into 
which  the  class  might  be  capable  of 
being  broken' down,  as  man  into  white, 
black,  and  red  man,  or  into  priest  and 
layman,   Uiey  did  not  admit  to  Im 

It  has  been  seen,  however,  in  tbe 
preceding  chapter,  that  the  distiuo- 
tion  between  the  essence  of  a  class, 
aud  the  attributes  or  properties  which 

which  has  given  occasion  to  so  much 
alietruse  speculation,  and  to  which  bo 
mysterious  a  character  was  formerly, 
and  by  many  writers  is  still,  attach^ 
^amounts  to  nothing  more  than  the 
difference  between  those  attributes  of 
the  class  which  are,  and  those  wliicb 
are  not,  involved  in  tbe  signification 
of  tbe  class-name.  As  ^plied  to 
individuals,  the  word  Essence,  we 
found,  has  no  meaning,  except  in  con- 
nection with  the  exploded  tenets  of  the 
Realists  ;  and  what  tbe  schoolmen 
chose  to  call  the  essence  of  an  indivi- 
dual, was  simply  the  essence  of  the 
class  to  which  that  individual  woa 
most  familiarly  referred. 

Is  there  no  difference,  then,  save 
this  merely  verbal  one,  between  the 
classes  which  Che  schoolmen  admitted 
to  be  genera  or  species,  and  those  to 
which  tbey  refused  the  title  J  Is  it 
an  error  to  regard  some  of  tbe  dif- 
ferences which  exist  among  objects 
as  differences  in  kind  (genert  or  tpt- 
eit),  and  others  only  as  differences  in 
tJie  accidents  ?  Were  the  sohoolmen 
right  or  wrong  in  giving  to  some  of 
the  classes  into  which  things  may  be 
divided  the  name  of  Hitdi,  and  cihi- 
sidering  others  as  secondaiy  divisions, 
grounded  on  differences  of  a  compara- 
tively superficial  nature  ?  Eiomina. 
tion  will  show  that  the  Aristoteliuis 
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did  mean  something  by  this  diatiac- 
tion,  and  something  important ;  bat 
wbicb,  being;  but  indistinctly  con- 
ceived, was  inadequately  BxpresEed 
by  the  phra«eol<^  of  essences,  and 
the  various  other  modes  of  speech  U 
which  they  had  reco^irse. 

S  4-  It  is  a  fundamental  prindplt 
in  logic,  that  the  power  of  frammg 
classes  is  uolimiteil,  as  long  as  there 
is  any  (even  tiie  smallest)  difference 
to  found  a  distinction  upon.    Take 
an;  attribute  whatever,  and  if  some 
thmgs  have  it,  and  others  have  not, 
we  may  ground  on  tbe  attribute  a 
division  of  all  things  into  two  classi 
and  we  actually  do  so  the  momi 
we  crealfl  a  name  which  connotes  I 
attribute.     The  number  of  possible 
olasees,  therefore,  is  boundless ;  and 
there  are  as  many  actual  classea  (eitht 
of  real  or  of  imaginary  things)  as  there 
are  general  names,  positive  and  nega- 
tive together. 

But  if  we  contemplate  any  one  of 
theclasses  90  formed,  such  as  the  class 
animal  or  plant,  or  the  class  sulphur 
or  phosphorus,  or  the  class  white  or 
red,  and  consider  in  what  particulars 
tbe  individuals  included  in  the  class 
diEfer  from  tiioee  which  do  not  cume 
within  it,  we  find  a  very  remarkable 
diversity  in  this  respect  between  some 
ulasses  and  others.  There  are  some 
classes,  the  things  contained  in  which 
differ  from  other  things  only  io  certain 
particulars  which  may  be  numbered, 
while  others  differ  in  more  than  can 
be  numbered,  raoro  even  than  we  need 
ever  expect  to  know.  Some  classes 
have  little  or  nathing  in  common  to 
cbaracterise  them  by,  except  precisely 
what  is  connoted  by  the  namo  ;  white 
things,  for  example,  ace  not  distin- 
guish^l  by  any  common  properties 
except  whiteness  ;  or  if  they  are,  it  is 
only  by  such  aa  are  in  some  way  de- 
pendent on,  or  connected  with,  white- 
ness. But  a  hundred  generations 
have  not  exhausted  the  common  pro- 
perties of  Miimals  or  of  plants,  of 
Hulphur  or  of  phosphorus  ;  nor  do 
we  suppose  them  to  be  exhaustible^ 


but  proceed  to  new  observations  and 
experiments,  in  the  full  confidence  of 
discovering  new  properties  which 
were  by  no  means  implied  in  those  we 
previously  knew.  While,  if  any  one 
were  to  propose  for  investigation  the 
common  properties  of  all  things  which 
are  of  the  same  colour,  the  same 
shape,  or  the  same  specific  gravity, 
the  absurdity  would  be  i«lpable. 
We  have  nu  ground  to  believe  that 
any  such  common  properties  exist, 
except  such  as  may  be  shown  to  be 
involved  in  the  supposition  itself,  or 
to  be  derivable  from  it  by  some  law 
of  causation.  It  appears,  therefore, 
that  the  properties,  on  which  we 
ground  our  classes,  sometimes  exhaust 
all  that  the  class  has  in  common,  or 
contain  it  all  by  some  mode  of  impli- 
cation ;  but  in  other  instances  we 
make  a  selection  of  a  few  properties 
from  among  not  only  a  greater  num- 
ber, but  a  number  ineibaustiblB  by 
us,  and  to  which,  as  we  know  no 
bounds,  they  may,  so  far  as  we  are 
concerned,  be  rej^rded  as  infinite. 

There  is  no  impropriety  in  saying 
that,  of  these  two  ctaesilications,  the 
'  3  a  much  more  radic-ol 
distinction  in  the  things  themselves 
than  the  other  does.  Aiid  if  any  one 
chooses  to  say  that  the  one  classi- 
on  is  made  by  nature,  the  other 
by  UB  for  our  convenience,  he  will  be 
right ;  provided  he  means  no  more 

""lens  a  certain  I4>parent 

een  things  (though  per- 
n  itself  of  littlemoment)  answers 
know  not  what  number  of  other 
mces,  pervading  not  only  their 
knowu  properties,  but  properties  yet 
undiscovered,  it  is  not  optioiuJ  but 
imperative  to  rec<^ise  this  difference 
the  foundation  of  a  spedfio  dis- 
ction  ;  while,  on  the  contrary,  dif- 
ferences that  ace  merely  finite  and 
determinate,  Uke  those  designated  by 
the  words  white,  black,  or  red,  may 
be  disregarded  if  the  purpose  for 
which  the  classification  is  made  does 
iquire  attention  to  those  par- 
ticular properties.  The  differences, 
however,  are  made  by  nature,  in  both 
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cue*  ;  while  the  reoognition  of  those 
differences  os  grounda  of  clasaiB cation 
and  o(  naming,  in,  eijuaUy  in  both 
cases,  the  act  oF  man  :  only  in  thi 
one  case,  the  ends  of  language  and  of 
claHsification  wonld  be  subverted  if  no 
notice  were  taken  of  tlie  difference, 
while  in  the  other  case,  the  necessity 
of  taking  notice  of  it  depends  on  the 
importance  or  unimportance  of  the 
particular  qualities  En  vhich  the  dif- 
ference happens  to  constst. 

Now,  these  classes,  distuignished 
by  unknown  multitudes  of  properties, 
and  not  solely  by  a  few  determinate 
ones — which  are  parted  off  from  one 
another  by  an  unfathomable  chasm, 
instead  of  a  mere  ordinary  ditch  with 
a  visible  bottom — are  the  only  classes 
which,  by  the  Aristotelian  It^cians, 
were  considered  as  genera  or  species. 
Diftecencea  which  extended  only  to  a 
cei-tain  property  or  properties,  and 
there  terminated,  they  considered  a^ 
differences  only  in  the  iKcidenCg  of 
things  ;  but  where  any  class  differed 
from  other  things  by  an  infinite  series 
of  differcncGB,  known  and  unknown, 
they  considered  the  distinction  as  of 
one  kind,  and  spoke  of  it  as  being  an 
eisenliat  difference,  which  is  also  one 
of  the  current  meanings  of  that  vague 
expression  at  the  present  day. 

Conceiving  the  schoolmen  to  have 
been  justified  in  drawing  a  broad  line 
of  separation  between  these  two  kinds 
of  classes  and  of  class-distinctions,  I 
shaU  not  only  retain  the  division  it- 
self, but  coQtbiae  to  express  it  in  their 
language.  According  to  that  lan- 
guage, the  proximate  (or  lovi'est]  Kind 
to  which  any  individu^  is  referrible, 
is  called  its  Bpocies.  Conformably  to 
this,  Isaac  Newton  would  be  said  to 
be  of  the  species  man.  There  are 
indeed  numerous  sub-classes  included 
in  the  class  man,  to  which  Newton 
also  belongs  ;  for  example,  Christian, 
and  Englidiman,  and  Mathematician. 
But  these,  tlwugh  distinct  classes,  are 
not,  in  our  sense  of  the  term,  distinct 
Kinds  of  men.  A  Christian,  for  ex- 
ample, differs  trtna  other  human 
beings ;   but  lie  differs  only  in  the 


attribute  which  the  word  expresses, 
namely,  belief  in  Christianity,  and 
whatever  else  that  implies,  either  as 
involved  in  the  fact  itself,  or  con- 
nected with  it  throngh  some  law  of 
cause  and  effect:  We  should  neter 
think  of  inquiring  what  properties, 
unconnected  with  Christianity,  either 
as  cause  or  effect,  are  common  to  all 
Christians  and  peculiar  to  them ; 
while  iu  regard  to  all  Men,  physiolo- 
gists are  perpetually  carrying  on  such 
an  inquiry ;  nor  is  the  answer  ever 
likely  to  be  completed.  Man,  there- 
fore, we  may  call  a  species  ;  Christian, 
or  Mathematician,  we  cannot. 

Note  here,  that  it  is  by  no  means 
intended  to  imply  that  there  may  not 
be  different  Kinds,  or  logical  species, 
of  man.  The  various  races  and  tem- 
peraments, the  two  seies,  and  even 
the  various  ages,  may  be  differences 
of  kind,  withm  our  meaning  of  the 
I  do  not  say  that  they  are  lo, 
in  the  progress  of  physiology  it 

_  almost  be  said  to  I^  made  out, 
that  the  differences  which  really  exist 
between  different  races,  sexts,  &c, 
follow  as  consequences,  under  laws  of 

'  -e,  from  a  small  number  of  pri- 
differences  which  can  be  pre. 
cisely  determined,  and  which,  as  the 
phrwe  is,  account /or  all  the  rest.  If 
"  is  be  so,  these  are  not  distinctions 

kind  ;  no  more  than  Christian,  Jew, 
Mussulman,  and  Pagan,  a  difference 
which  also  carries  many  consequences 
along  with  it.  And  in  this  way  classes 
are  often  mistaken  for  real  Kinds, 
which  ore  afterwards  proved  not  to 
be  BO.  But  it  it  turned  out  that  the 
slices  were  not  capable  of  being 
thus  accounted  for,  then  Caucasian, 
Mongolian,  Negro,  Ac,  would  be 
really  different  Kinds  of  human  be- 
ings, and  entitled  to  be  ranked  as 
species  by  the  logician,  though  not 
by  the  natuialist.  For  {as  already 
noticed)  the  word  species  is  used  in  a 
different  signification  in  logic  and  in 
natural  history.  By  the  naturalist, 
organised  beings  ore  not  usually  said 
to  be  of  different  species,  if  it  is  sup- 
posed that  they  have  descended  from 
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the  same  stock.  That,  however,  is  a 
sense  artJIiciaUy  given  to  the  word, 
for  the  techaical  purposes  of  a  parti- 
culiur  science.  To  the  logician,  if  a 
negro  and  a  white  man  differ  in  the 
some  manner  (however  Ibbb  in  degree) 
as  B,  horse  and  a  camel  do,  that  ia,  if 
tiieir  differences  are  inexhaustible, 
And  not  referrible  to  any  common 

whether  they  are  descended  from 
common  ancestors  or  not.  But  if 
their  differences  can  all  be  traced  to 
climate  and  habits,  or  to  some  one  or 
(b  few  special  diRerences  in  structure, 
they  are  not,  in  the  logician's  view, 
spedlically  distinct 

When  the  in^ma  ipeciea,  or  projd- 
mate  Kind,  to  which  an  individual 
belongs,  has  been  ascertained,  the 
properties  conmiun  to  that  Kind  in. 
elude  necessarily  the  whole  of  the 
common  properties  of  every  other  real 
Kind  to  which  the  individual  can  be 
referrible.  Let  the  individual,  for 
example,  be  Socrates,  and  the  proxi. 
mate  Kind,  man.  Animal,  or  living 
creature,  is  also  a  real  Kind,  and  in- 
cludes Socrates ;  but,  since  it  likewise 
includes  man,  or,  in  other  words,  since 
all  men  are  animals,  the  properties 
commcn  to  animals  form  a  portion  of 
the  conimon  properties  of  the  sub- 
class, man.  And  if  there  be  any  class 
which  includes  Socrates  without  in- 
cluding man,  that  class  is  not  a  real 
Kind.  I<et  the  class,  for  example,  be 
fiai-niatd ;  that  t>eing  a  class  which 
includes  Socrates,  without  including 
aU  men.  To  detenniue  whether  it  is 
a  real  Kind,  we  must  ask  ourselves 
this  question  :  Have  all  flat-nosed 
animals,  in  addition  to  whatever  is 
implied  in  their  flat  noses,  any  com- 
mon properties,  other  than  those 
which  are  common  to  all  animals 
whatever  ?  If  they  bad  ;  if  a  flat  nose 
were  a  mark  or  index  to  an  iodeflnite 
number  at  other  peculiarities,  not 
dedueible  from  the  former  by  on  aS' 
certsinable  law,  then  out  of  the  class 
man  we  might  cut  another  class,  flat- 
nosed  man,  which,  according  to  our 
definition,  would  be  a  Kind.     But  if 


we  could  do  this,  man  would  not  be, 
as  it  was  assumed  to  be,  the  proxi- 
mate Kind.  Therefore,  the  propertiea 
of  the  proximate  Kind  do  comprehend 
those  (whether known  or  unknown)  of 
all  other  Kinds  to  which  the  indivi- 
dual belongs ;  which  was  the  point 
we  undertook  to  prove.  And  hence, 
every  other  Kind  which  ia  predicable 
of  the  individual,  will  be  to  the  proxi- 
mate Kind  in  the  relation  of  agenus, 
according  to  even  the  popular  accepta- 
tion of  t£e  terms  genus  and  species  ; 
that  is,  it  will  be  a  larger  class,  in- 
cluding it  and  more. 

We  are  now  able  to  fix  the  logical 
meaning  of  these  terms.  Every  class 
which  is  a  real  Kind,  that  is,  which 
is  distinguished  from  all  other  classes 
by  an  indeterminate  multitude  of 
properties  not  derivable  from  one  an- 
other, is  either  a  genus  or  a  species. 
A  Kind  which  is  not  divisible  into 
other  Kinds  cannot  be  a  genus,  be- 
cause it  has  no  species  under  it ;  but 
it  is  itself  a  species,  both  with  refer, 
ence  to  the  individuals  below  and  to 
the  genera  above  (Species  Pnedica- 
bilis  and  Species  Subjicibilis).  But 
every  Kind  which  admits  of  division 
into  real  Kinds  (as  animal  into  mam- 
mal, bird,  fish,  &c.,  or  bird  into 
various  species  of  birds)  is  a  genus  to 
all  below  it,  a  species  to  ail  genera  in 
which  it  is  itself  included.  And  liere 
we  may  close  this  part  of  the  discus- 
sion, and  pass  to  the  three  remaining 
predicables.  Differentia,  Propiiun;. 
and  Aocidens. 

^  S-    To   bt^n    with   Differentia. 
This  word   is   correlative  with  the 
words  genus  and  species,  and,  as  all 
admit,  it  signifies  the  attribute  which 
(tinguisbes  a   given   species  from 
ery  other  species  of  the  same  genua. 
This  U  so  far  clear  ;  but  we  may  still 
ask,  which  of  the  distinguishing  attri- 
butes it  signifies.     Por  we  have  seen 
that  every  Kind  (and  a  species  must 
be  a  Kind)  is  distinguished  from  other 
Kinds,  not  by  any  one  attribute,  but 
by  an  indefinite  number.    Man,  for 
instance,   is  a  species  of  the  genus 
F 
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dlfferenC! ;  or,  to  state  the  saaae 
position  in  other  words,  tlie  Differentia 
19  that  which  must  be  added  tt 
connotation  of  the;  genua,  to  complete 
the  coniwtatioQ  of  the  apecjex. 

The  won]  man,  fr>r  iuutance,  eiclu- 
sively  of  what  it  connotes  in  conimou 
with  animal,  nlso  conuolea  rationality, 
and  at  least  some  appi-oximation  to 
that  exttm&l  form  which  we  allknow, 
but  which,  aa  we  have  no  name  for  it 
considered  in  iteelf,  we  are  content  to 
call  the  human.  The  Differentia,  or 
epecific  differenoe,  therefore,  of  man, 
as  referred  to  the  genua  animal,  la 
Chat  outward  form  and  the  poeaession 
of  reason.  The  Ariatoteliana  aaid,  the 
posseasion  oE  reaaon,  witliout  the  nut- 
ward  form.  But  if  they  adhered  to 
this,  they  would  have  been  obliged  to 
call  the  Houybnhnms  men.  The 
question  never  arose,  and  they  were 
never  called  upon  to  decide  bow  anch 
a  caae  would  have  affected  their  notion 
of  eaeentiality.  However  this  may  be, 
they  were  satisSed  with  taking  such 
a  portion  of  the  differentia  aa  auffioed 
to  distiiiguiah  the  species  from  all 
other  txieting  things,  though  by  so 
doing  they  might  not  exhauat  the 
'  ' '  in  of  the  name. 


%  6,  AmA  here,  to  prevent  the  no- 
tion of  differentia  from  being  reatrio- 
tsd  within  too  narrow  liraita,  it  la 
necessary  to  remark,  that  a  apecies, 
even  as  referred  to  the  same  genus, 
will  not  always  have  the  aauie  dif- 
ferentia, but  a  different  one,  accord- 
ing to  the  principle  and  purpose  which 
preside  over  the  particular  classifica- 
tion. For  example,  a  naturalist  sur- 
>  vey>  the  various  kinds  of  animals,  and 
looks  out  for  the  classification  of  them 
moat  in  accordance  with  the  order  in 
which,  for  zoological  purposes,  he  con- 
eidera  it  deeirahla  that  we  should 
think  of  them.  With  this  view  he 
finds  it  ad  vlaable  that  one  of  hta  funda- 
mental divisions  should  be  into  warm- 
blooded and  coH-blooded  animals  ;  or 
into  animals  which  breathe  with  lunga 
and  those  which  breathe  with  gills ; 
._!_...  — • laand  fruglvoroua  or 


graminivorouB ;  or  into  those  which 
walk  on  the  flat  part  and  those  which 
walk  on  the  extrtmity  of  tlie  foot,  a 
distinctiuD  on  which  two  of  Ciiviec's 
families  are  founded.  In  doing  this, 
the  naturalist  creates  as  many  new 
claases  ;  which  are  by  no  means  those 
to  which  the  individual  animal  is  fa- 
miliarly and  apoutaneoualy  referred; 
nor  should  we  ever  tliink  of  assigning 
to  them  ao  prominent  a  position  in 
our  arrangement  of  the  animal  king- 
dom, unless  for  a  preconceived  pur- 
pose of  acientific  convenience.  And 
to  the  liberty  of  doing  thia  there  is 
no  limit.  In  tlie  examples  we  have 
given,  moat  of  the  clasaea  are  real 
Kinds,  since  each  of  the  peculiarities 
is  an  index  to  a  multitude  of  properties 
belonging  to  the  class  which  it  charac- 
terises :  but  even  if  the  case  were 
otherwise — if  the  other  properties  of 
thoae  claasea  could  all  be  derived,  by 
any  process  known  to  us,  from  the 
one  peculiarity  on  which  the  class  is 
founded — even  then,  if  these  deriva- 
tive properties  were  of  primary  im- 
portance for  the  purposes  of  the  na- 
turalist, he  would  be  warranted  in 
founding   hia   primary  divisions   ou 

If,  however,  practical  convenience 
is  a  Butficient  warrant  for  making  the 
main  demarcations  in  our  arrange- 
ment of  objects  run  in  lines  not  coin- 
ciding with  any  distinction  of  Kind, 
and  so  creating  genera  and  species  in 
the  popular  sense  which  are  not  genera 

species  in  the  rigorous  sense  at  aU ; 

fortiari    must   we    bo   wan'onted, 

hen  our  genera  and  species  are  real 
genera  and  species,  in  marking  the 
distinction  between  them  by  those  of 
their  propertiea  which  considerations 
o£  prootical  convenience  moat  strongly 
recommend.  If  we  cut  a  species  out 
of  a  given  genua — the  species  man, 
for  instance,  out  of  the  genus  animal 
— with  an  intention  on  our  part  that 
the  peculiarity  by  which  we  are  to 
be  guided  in  the  application  of  tlie 
name  man  shoidd  be  rationality,  then 
rationality  is  the  differentia  of  the 
species  man.  Suppose,  however,  that 
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bping  naturalJBts,  we,  for  the  purposcB 
nf  our  particular  study,  cut  out  of  the 
genus  animaJ  the  aanie  species  man, 
but  with  an  intention  that  the  dis- 
tinction between  man  and  all  other 
Bpeciea  of  animal  should  Im,  not 
rationality,  but  tbe  poHseseiou  of  "four 
incisors  in  each  jaw,  tusks  solitaiy, 
and  erect  posture."  It  ia  evident  that 
the  word  man,  when  ust-il  by  us  aa 
naturalists,  no  longer  connotes  ration- 
ality, but  connotes  the  three  other 
properties  specified  ;  for  that  which 
we  have  expressly  in  view  when  we 
impose  a,  name,  assuredly  forms  part 
of  the  meaning  of  that  name.  We 
may,  therefore,  lay  it  down  aa  a  maxim, 
that  wherever  there  is  a  Genua,  and 
a  Species  marked  out  from  that  genus 
Ity  an  assignable  differentia,  the  name 
of  the  species  must  be  connotative, 
luid  must  conuote  the  differentia ; 
but  the  connotatioD  may  be  special — 
not  involved  in  thasignifiaation  of  the 
term  as  ordinarily  used,  but  given  to 
it  when  enmlayed  as  a  term  of  art  or 
science.  The  word  Man  in  common 
use  connotes  rationality  and  a  certain 
form,  but  does  not  oonnote  the  num- 
ber or  character  of  the  teeth  ;  in  the 
Linncean  system  it  connotes  the  num- 
ber of  incisor  aod  canine  teeth,  but 
does  not  connote  rationality  nor  any 
particular  form.  The  word  man  has, 
therefore,  two  different  meanings ; 
though  not  commonly  considered  oa 
ombiguoua,  because  it  happens  in  both 
cases  to  deaate  the  same  individual 
objects.  But  a  case  is  conceivable  in 
which  the  ambiguity  would  become 
evident :  we  have  only  to  imagine 
that  some  new  kind  of  animal  were 
discovered,  having  Linneeua  s  three 
characteristics  of  humanity,  but  not 
rational,  or  not  of  the  human  form. 
In  ordinary  parlance,  these  animals 
vould  not  be  called  men ;  but  in 
natural  history  they  must  stili  be 
called  so  by  those,  if  any  there  should 
be,  who  adhere  to  tbe  Linntean  olas- 
aiGcation  ;  and  the  question  would 
arise,  whether  the  word  should  con- 
tinue to  be  used  in  two  senses,  or  the 
classification  be  given  up,  ood  the 


technical  sense  of  the  term  be  aban- 
doned along  with  it. 

Words  not  otherwise  connotative 
may,  in  the  mode  just  adverted  to, 
acquire  a  special  or  technical  conno- 
tation. Thus  the  word  whiteness,  aa 
we  have  BO  often  remarked,  connotes 
nothing  ;  it  merely  denotes  the  attri- 
bute corresponding  to  a  certain  sen. 
sation  :  but  if  we  are  making  a  clas- 
sification of  colours,  and  desire  to 
justify,  or  even  merely  to  point  out, 
the  particular  place  assigned  to  white- 
define  it  "  the  colour  produced  by  the 
mixture  of  all  the  simple  rays  ;  "  and 
this  fact,  though  by  no  means  implied 
in  the  meaning  of  the  word  whiteness 
as  oidinarily  used,  but  only  knoMii 
by  subsequent  scientific  investigation, 
is  part  of  its  meaning  in  the  particuhtc 
essay  or  treatise,  and  becomes  the 
ditferentia  of  the  species.* 

The  diSerentia,  therefore,  of  a 
species  may  be  defined  to  be,  that 
part  of  the  connotation  of  the  specific 
name,  whether  ordinary  or  mecial  and 
technical,  which  distinguishes  the 
species  in  question  from  all  other 
species  of  the  genus  to  which  on  the 
particuUir  occasion  we  are  referring  it. 

§  7.  Having  disposed  -of  Genus, 
Species,  and  Differentia,  we  shall  not 
find  much  difficult  in  attaining  a 
clear  conception  of  the  distinction 
between  the  other  two  predicables,  as 
well  as  between  tbem  and  the  first 

In  the  AiistotaliaQ  ptiraaeology. 
Genus  and  Differentia  are  of  Uie 
euntce  of  the  subject ;  by  which,  aa 
we  have  seen,  is  really  meant  that  the 
properties  signified  by  the  genus  and 
those  signified  by  the  differentia,  form 
part  ot  the  omnotation  of  the  name 
denoting  the  species.     Propriiim  and 


a  dillaie 


being  ill  any  wny  nppliuiblB  tomtri 
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Accidenn,  on  the  other  hand,  form  1 
no  part  of  the  essence,  but  are  predi- 
cated of  the  species  only  accidinially. 

Both   are    Accidents,    in  the  wider  c 

sense   in   which   the   accidents   of   a  1 
thing  are    <»ipn«ed    to   its  essence ; 
though   in  the  doctrine  of  the  Pre- 

dicables,  Accidens  ia  used  for  one  sort  oamely,  from  having  the  tmposit 

of    accident    only,    Fropriiim    being  straight  lines   and    parallel,  and  the 

another  aort.     Proprium,  continue  the  niimber  of  eides  four.     The  attribute, 

acboobnen,  is  predicated  actidenUiUy  therefore,  of  having  the  opposite  sides 

indeed,  but  nectaarily  ;   or,  aa  they  equal,  is  a  Proprium  of  the  class  par- 

'  "    ' !  alletogram ;  and  a  Proprium  of  the 


I  may  follow  aa  a  ooncluaion  follows  pre- 
'  mises,  or  it  may  follow  as  an  effect 
.  follows  a  cauB^.  Thus,  the  attribute 
^  of  having  the  opposite  sides  equal, 
k  which  is  not  one  of  those  connoted 
;  by  the  word  Parallelogram,  nererthe- 
■■  "  ra  from  those  connoted  by  it, 
.ring  the  tmposite  sides 


further  explain  it,  signifies  an  attribute 
which  is  not  indeed  part  of  the  essence, 
but  which  flaws  from,  or  ia  a  con- 
sequence of,  the  essence,  and  ia, 
therefore,  inseparably  attached  to  the 
species  ;  eg-  the  various  properties  of 
a  triangle,  which,  though  no  part  of 
its  definition,  must  necessarily  be  pos- 
sessed by  whatever  comea  nnder  that 
definition.  Accidens,  on  the  contrary, 
has  no  connection  whatever  with  the 
essence,  but  may  come  and  go,  and  the 
species  still  remain  what  it  was  before. 
If  a  species  could  exist  without  its 
Propria,  it  must  be  capable  of  existing 
without  that  on  which  ita  Propria  are 
necessarily  consequent,  and  therefore 
without  its  essence,  without  that  which 


dens,  whether  separable  or  inseparable 
from  the  species  in  actual  experience, 
may  be  supposed  separated,  without 
the  necessity  of  supposing  any  other 
alteration  ;  or  at  least,  without  sup- 
posing any  of  the  essential  proper- 
ties <rf  the  species  to  be  altered,  since 
with  them  an  Accidens  has  no  connec- 

A  Proprium ,  therefore,  of  the  species, 
maybe  defined,  any  attribute  which 
belongs  to  all  the  individuals  included 
in  the  species,  and  which,  though  not 
connoted  W  the  specific  name,  (eithe 
ordinarily  if  the  classification  we  ar 
considering  be  for  ordinary  purpose! 
or  specially  if  it  be  for  a  specid  pui 
pose,)  yet  follows  from  some  attribute 
whicli  the  name  either  ordinarily 
specially  connotes. 

One  attribute  may  follow  from  s 
other  in  two  ways  ;  and  there  are  c: 
sequently  two  kinds  of  Proprium. 


first  kind,  which  follows  from  the  cc 
noted  attributes  by  way  of  dtmim^ra- 
'Aen.  The  attribute  of  being  capable 
of  understanding  language  is  a  Pro- 
prium of  the  spedea  man,  since,  with- 
out being  connoted  by  the  word,  it 
follows  from  an  attribute  which  the 
word  doea  connote,  via.  from  the  attri- 
bute of  rationali^.  But  this  is  a 
Proprium  of  the  second  kind,  which 
■  illows'by  way  of  catHoiiOn.  How  it 
that  one  property  of  a  thing  follows, 
-  can  be  inferred,  from  another ; 
under  what  conditions  this  ia  possi- 
ble, and  what  is  the  exact  meanmg  of 
the  phrase  ;  are  among  the  questions 
which  will  occupy  us  in  the  two  suc- 
ceeding Books.  At  present  it  needa 
only  be  said,  that  whether  a  Proprium 

follows  newMnrtfj)  .■  that  is  to 
not  following  woidd  be  incon- 
with  some  law  which  we  ro- 
gaidas  apart  of  theconatitutioneitber 
thinking  faculty  or  of  the  uni- 


g  S.  Under  the  remaining  predic- 
ablo,  Accidens,  are  included  all  attri- 
butes of  athing  which  are  neither  in- 
volved in  thesignificationof  thcnamc, 
(whether  ordinarily  or  as  a  term  of 
art,)  nor  have,  so  far  aa  we  know,  any 
necessary  connection  with  attributes 
which  are  so  involved.  Tfaey  are 
commonly  divided  into  Separable  and 
Inseparable  Accidents.  Inseparable 
accidents  are  those  which — although 
we  know  of  no  connection  between 
them  and  the  attributes  constitutive  of 
the  species,  and  ^though,  therefori 
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M>  f ar  ai  we  are  aware,  they  might 
be  absrat  without  making  the  name 
inapplicable  and  the  species  a  differ' 


1  fact 


known  to  be  absent  A  oonciie  mode 
of  eipreadiiig  the  mme  medting  is, 
that  insepocable  aoddents  are  pro- 
pertiea  which  are  univeraal  to  the 
ep^ciea,  but  not  neceaaBry  to  it.  Than, 
blackneaa  IB  an  attribute  ol  a,  craw, 
and,  aa  lar  ws  know,  an  universal  one. 
But  if  we  were  to  discover  a  race  uf 
white  birds,  in  other  respects  rceem- 
bling  OTOWB,  we  ebould  not  say.  These 
are  not  crows  ;  we  should  say.  These 
are  white  orowa.  Grow,  therefore, 
doBB  not  connote  blockuesa  i  nor,  from 
any  of  the  attributea  which  it  doea 
connote,  whether  as  a  word  in  pojiu- 
lar  use  or  as  a  term  of  art,  could 
blackness  be  inferred.  K'otonly,  there- 
fore, can  we  conceive  a  white  crow, 
but  we  know  of  no  reason  why  Bucb 
an  aniDial  should  not  exist.  'Since, 
however,  none  but  black  crows  are 
known  to  exist,  blackness,  in  the  pre- 
sent state  of  our  knowledge,  ranks  as 
an  accident,  but  an  insepimble  acci- 
dent, of  the  species  crow. 

Separable  Aocidentfl  are  those  which 
arefoimd,  in  puitit  of  foot,  to  be  some- 
times absent  from  the  species  ;  which 
ai-e  not  only  not  necessary,  but  not 
even  universal  Tbey  ore  such  as  do 
uot  belong  to  every  individual  of  the 
npecies,  but  only  to  some  individuals ; 
or  if  to  all,  not  at  all  times.  Thus 
the  colour  of  an  European  is  one  of 
the  separable  accidents  of  the  species 
man,  because  it  is  not  an  attribute  of 
ali  human  creatures.  Being  bom,  is 
^an  (speaking  in  the  logiciJ  sense)  a 
separable  accident  of  the  species  man, 
because,  though  an  attribute  of  all 
human  beiugs,  it  is  so  only  at  one 
particular  time,  .it /ortiDrtthoseattri- 
biites  which  are  not  constant  even  in 
the  same  individual,  a.s,  to  be  in  one 
or  in  another  place,  to  be  hot  or  cold, 
sitting  or  walking,  must  be  ranked  as 
separable  accidents. 


CHAPTER  VIIL 


9  I.  OMEnecessBcypartof  thetheory 
of  Names  and  of  Prowisitions  remains 
to  be  treated  of  in  this  place :  the  the* 
ory  of  Definitions.  As  being  the  most 
important  of  the  cloflS  of  propositions 
which  we  have  charaoteriaed  as  purely 

'  verbal,  they  have  already  received 
some  notice  in  the  chapter  preceding 
the  iBBt.     But  their  fuller  treatment 

'  was  at  that  time  postponed,  because 
definition  is  so  elosely  connected  with 
classification,  that,  until  the  nature  of 
the  latter  process  Is  in  some  measure 
understood,  the  formercannot  be  dts- 
oussed  to  much  purpose. 

The  simplest  and  most  correct 
notion  of  a  Definition  ia,  a  propou- 
tion  declaratory  of  the  meaning  of  a, 
word ;  namely,  either  the  meaning 
whioh  it  bears  in  common  acoeptation, 
or  that  whioh  the  speaker  or  writer, 
for  the  particular  purposes  of  his  dis- 
course, intends  to  annex  to  it. 

The  definition  of  a  word  Iteiug  the 
proposition  which  enunciates  its  mean- 
ing, words  which  have  no  meaning  are 
unsusceptible  of  definition.  Proper 
names,  therefore,  cannot  be  defined. 
A  proper  name  being  a  mere  mark 
put  upon  an  individual,  and  of  which 
it  is  the  characteristic  property  to 
be  destitute  of  meaning,  its  meanin); 
cannot  of  course  be  declared  ;  though 
we  may  indicate  by  language,  as  we 
might  indicate  still  mctt«  conveniently 
by  pointing  with  the  finger,  upon 
what  individual  that  particular  mark 
has  been,  or  is  intended  to  be,  put. 
It  is  no  definition  of  "John  Thom- 
son" to  say  he  is  "the  son  of  General 
Thomson  ;"  for  the  name  John  Thom- 
son does  not  express  this.  Neither 
is  it  any  definition  of  "John  Thom- 
son "  to  say  he  is  "  the  man  now 
orostiDg  the  street"  These  proposi- 
tions may  serve  to  make  koowu  who 
is  the  particular  man  to  whom  the 
name  belungH,  hut  that  may  be  diuio 
still  more  unambiguously  by  pointing 
to  him,  which,  however,  has  not  beeu 


estooDed  one  of  the  modes  of  deEni' 

In  the  ca^e  of  connotatire  names, 
the  mpaoing,  fta  baa  teen  bo  often  ob- 
Berved,  ji  the  connotation  |  and  the 
definition  of  a  oonnot^ve  name  b 
the  propoiiticHi  which  deotivee  its  con- 
notation. This  might  be  done  either 
directly  or  fndirectly.  The.  direct 
mode  wonld  be  by  n  propoaition  In 
this  form:  "Man''  lor  whatsoever 
the  vnrd  may  be)  "  is  a  name  connot- 
ing such  and  sui^  sttribntc s,"  or  "  is 
a,  name  which,  when  jiredicated  of 
anything,  signifies  the  poeeeuion  of 
Hiich  and  such  attributes  by  that 
tbii^."  Or  thu£  1  Man  ia  everything 
wbii3i  paseeaiea  ailch  and  sueh     ' 


o  ia  everything  which  poe- 
oreity,   organisation,  life. 


of  aitenii  fonn. 

This  foroi  of  definition  ia  the  most 

C^se  and  leaet  equivocal  of  any ; 
t  it  ia  not  brief  enough,  and  is  lA- 
ndeB  too  technical  for  oommon  dis- 
oourae.  The  more  uiiial  mode  of  de- 
claring the  connotation  of  a  name  is 
to  predicate  of  it  another  name  or 
names  of  kuoum  signiSDation,  which 
connate  the  same  aggwatiou  of  attrl- 
biitee.  This  may  be  done  either  by 
predicating  o[  the  name  intended  to 
be  defined  BnoChei 
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subject  All  propositions  the  truth 
of  which  is  implied  in  the  name,  all 
those  which  we  are  made  aware  of  by 
merely  hearing  the  name,  ere  included 
in  the  d^nition,  if  complete,  and  may 
be  eToWed  from  it  without  the  aid  of 
any  other  premises  ;  whether  the  de- 
fiiiition  eipresees  them  in  two  or  three 
words,  or  in  a  larger  number.  It  is, 
therefore,  not  without  reason  that 
Condillac  and  other  writere  have 
affirmed  a  definition  to  be  an  analmit. 
To  resolve  any  couipltx  whok  into 
the  elementa  of  which  it  ia  com- 
pounded, ia  the  meaning  of  analysis  ; 
and  this  we  do  when  we  replace  one 
word  which  connotes  a  set  of  attri- 
butes collectively,  by  two  or  more 
which  connote  the  same  attributes . 
singly  or  in  smaller  groups. 

From  thia,  however,  the  (juea- 
tion  naturally  arises,  in  what  manner 
ire  we  to  define  a  name  which  con- 
.lotea  only  a  single  attribute  :  for  in- 
stance, "white,"  which  connotes  no- 
thing but  whiteness  ',  "  rational," 
whi^  connotes  notliing  but  the  pos- 


eiBCtly  aynonymnus,  as,  "Man  ia  a 
human  being,"  which  is  not  commonly 
accounted  a  definition  at  all ;  or  by 
predicating  two  or  more  connotative 
names,  which  make  up  among  them 
the  whole  connotation  of  the  name  to 
be  defined.  In  thia  laat  oaae,  again, 
we  may  either  compoae  our  definition 
of  aa  many  connotative  names  as  there 
are  attributes,  each  attribute  being 
oonnotad  by  one,  aa,  Man  is  a  oorpo- 
real,  organiaed,  uumaled,  rational 
being,  shaped  so  and  so  ;  or  we  may 
employ  names  which  connote  several 
of  the  attributes  at  once,  aa,  Man  ia 
a  rational  animal,  shaped  so  and  so. 

The  definition  of  a  name,  aooording 
to  this  view  of  it,  ia  the  eum  total  of 
all  the  tnential  propoxitions  which  can 
be  framed  with  that  name  for  their 


Itm 


n  that 


the  meaning  of  such  names  could  only 
be  declared  in  two  ways ;  by  a  ayoony- 
mous  term,  if  any  such  can  be  found  ; 
or  in  the  direct  way  already  alluded 
to  :  "White  is  a  name  connoting  the 
attribute  whiteness."  Lot  us  aee, 
however,  whether  the  analysis  of  the 
meaning  of  the  name,  that  is,  the 
breaking  down  of  thai  meaning  inta 
aeveral  parts,  admits  of  being  carried 
farther.  Without  at  present  deciding 
this  question  aa  to  the  word  kMU,  it 
is  obvioua  that  in  the  case  uf  rathnat 
BOme  further  explanation  may  be 
given  of  ita  meaning  than  is  contained 
in  the  proposition,  "Rational  is  that 
which     poaseSBea     the    attribute    of 


I  the 


itself  oidmits  of  being  defined.     And 

the  definitions  of  attributes,  or  rather 
of  the  names  oE  attributea,  that  is,  of 
abstract  names. 

In  regard  tu  such  names  of  attri- 
butes aa  are  connotative,  and  express 
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sttrlbuteB  of  those  attributes,  there  is 
no  difficulty  ^  like  other  coikDotative 
names,  tbey  are  defiued  by  declaring 
their  connotation.  Thus  the  word 
faatt  may  be  defined,  "  a  quality  pro- 
ducUve  of  ovU  or  inconvenience." 
Sonietinies,  agMn,  the  attribute  to  be 
defined  ia  not  one  attribute,  but  an 
union  of  several :  we  have  only,  there- 
fore, to  put  together  the  names  of  all 
the  attributes  taken  separately,  and 
we  obtain  the  definition  of  thit  name 
which  belongs  to  them  all  taken  to- 
gether i  a  definition  which  wiU  cor- 
respond exactly  to  that  of  the  corre- 
spunding  couoreto  name.  For,  as  we 
define  a  concrete  name  by  enumerat- 
ing the  attributes  which  it  connotes, 
and  as  the  attributes  connoted  by  a 
concrete  name  form  the  entire  signi- 
fication of  the  corresponding  abstract 
nauie,  the  name  enumeration  will 
serve  for  the  delinition  of  both.  Thus, 
if  the  definition  of  a  kuman  being  be 
this,  "  a,  being,  corporeal,  animated, 
rational,  shaped  so  and  30,"  the  defini- 
tion of  kamamig  will  be  corporeity 
and  animal  life,  combined  with  ration- 
ality, and  with  such  and  such  a  shape. 
When,  on  the  other  hand,  the  ab- 
stract name  does  not  express  acorn- 
phcation  of  attributes,  but  a  single 
attribute,  we  muat  remember  that 
every  attj'ibute  is  grounded  on  some 
fact  or  phenomenon,  from  which,  and 
which  alone,  it  derives  its  meaning. 
To  that  fact  or  phenomenon,  called  in 
a  former  chapter  the  foundation  of 
the  attribute,  we  muat,  therefore, 
have  recourse  for  its  definition.  Now, 
the  foundation  of  the  attribute  ma} 
be  a  phenomenon  of  any  degree  of 
complexity  consixting  of  many  dif- 
ferent parts,  either  co-existent  or  in 
succession.  Tu  obtain  a  definition  of 
the  attribute,  we  must  analyse  the 
phenomenon  into  these  parts.  Elo- 
quence, for  example,  is  the  name  of 
one  attribute  only  ;  but  this  attribute 
is  grounded  on  external  effects  of  a 
complicated  nature,  flowing  from  acts 
of  the  persim  to  whom  wo  ascribe  the 
attribute ;  and  by  resolving  this  pheno- 


ause  and  the  effect,  we  obtain  a. 
definition  of  eloquence,  viz.  the  power 
of  inHuencing  tiio  feelings  by  speech 
writing. 

A  name,  therefore,  whether  concrete 
abstract,  admits  of  definition,  pro- 
vided we  are  able  to  analyse,  that  is, 
distinguish  into  parts,  the  attribute 
set  of  attributes  which  constitute 
the  meaning  both  1^  the  concrete 
I  and  of  tlie  correspouding  ab- 
stract :  If  a  set  of  attributes,  by  enu- 
merating them  ;  if  a  single  attribute, 
by  dissecting  the  fact  or  phenomenon 
(whether  of  perception  or  of  internal 
consciousness)  which  i^  the  foundation 
of  the  attribute.  But,  farther,  even 
when  the  fact  is  one  of  our  simple 
feelings  or  states  of  consciousness,  aoA 
therefore  unsusceptible  of  analysis, 
the  names  both  of  the  object  and  of 
the  attribute  still  admit  of  definition  : 
or  rather,  would  do  so  if  idl  our  simple 
feelings  had  names.  Whiteness  way 
be  defined,  the  pr<iperty  or  power  <rt 
exciting  the  sensation  of  white.  A 
white  object  may  be  defined,  an 
object  which  excites  the  sensation  of 
white.  The  only  names  which  are 
unsusceptible  of  definition,  because 
their  meaning  is  unsusceptible  of 
analysis,  are  Uie  names  of  the  simple 
feelings  themselves.  These  are  in 
the  same  condition  as  proper  names. 
They  are  not  indeed,  lihe  proper 
names,  unmeaning ;  fur  the  words 
sfUMfion  vf  while  signify,  that  the 
sensation  which  I  so  denominate 
resembles  other  sensations  which  I 
remember  to  have  had  before,  and  to 
have  called  by  that  name.  But  as 
we  have  no  words  by  which  to  recall 
those  former  sensations,  except  the 
very  word  which  we  seek  to  define,  or 
some  other  which,  being  exactlysyno- 
uymouB  with  it,  requires  definition  as 
much,  words  oannot  unfold  the  signi- 
fication of  this  class  of  names  ;  and  we 
are  obliged  to  make  a  direct  appeal 
to  the  personal  experience  of  the 
individual  whom  we  address. 
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proceed  to  examine  BomB  opinin 
philosophere,  and  some  popular 
ceptioiM  oil  the  subject,  whicli  co 
more  or  less  with  that  idea. 

The  only  adequate  definition  of  n 
name  ia,   as  already  remarkeil,   one 
which   doelarea   the    facts,    and   the 
whole  of  the  facta,  which  the  : 
involves  in  its  signification.   But  with 
most  persons  the  object  of  a  definition 
does  not  embrace  so  much  ;  they  look 
for  nothing  more,  in  a  definition,  than 
a  guide  to  the  correct  use  of  the  tei 
— a  protection  against  applying  it 
a  manner  inconsistent  with  ouatom 
Mid  convention.     AnytJiing,   tht 
fore,  is  to  thein  a,  sutGcient  definil 
of  a  term  which  will  serve  as  a  ( 
rect  index  to  what  the  term  denot 
tiiough  not  embracing  the  whole,  and 
sometimes,   perhaps,    not    even    a 
part,  of  what  it  connotes.    This  gii 
rise  to  two  sorts  of  imperfect  or  i 
sdentigc  deGnition  ;  Essential  but : 
cmnplete  Definitions,  and  Accidental 
DefioiticHia,  or  Descriptions.     In  the 
former,  a  connotative  name  is  defined 
bj  a  part  only  of  its  connotation  ; 
the  latter,  by  something  which  forma 
DO  part  of  the  connotation  at  all. 

An  eiample  of  the  first  kind  of 
imperfect  d^nitions  is  the  following : 
— Man  is  a  rational  animal.  It  is 
impossible  to  consider  this  as  a  com- 
jJete  definition  of  the  word  Man, 
since  (as  before  remarked)  if  we  ad- 
hered to  it  we  should  be  obliged  to 
call  the  Houyhnhmna  men ;  but  as 
there  happen  t«  be  no  Houyhnhnms, 
thia  imperfect  definition  is  sufficient 
to  mark  out  and  distinguish  from  alt 
other  tilings  the  objects  at  present 
denoted  by  "man;"  all  the  beings 
actually  known  to  exist  of  whom  the 
name  is  predieable.  Though  the  word 
is  defined  by  some  only  among  the 
attributes  which  it  connotes,  not  by 
all,  it  happens  that  all  known  objects 
which  possess  the  enumerated  attri- 
butes possess  also  those  which  are 
omitted  ;  so  that  the  field  of  predica- 
tion which  the  word  covers,  and  the 
employment  of  it  which  is  conform- 
able to  usage,  are  as  well  indicated 


by  the  inadeijuate  definition  as  by  an 
adequate  one.  Such  definitions,  how- 
ever, are  always  liaMe  to  be  over- 
thrown by  the  discovery  of  new- 
objects  in  nature 

Definitions  of  thia  kind  are  what 
logicians  have  had  in  view  when 
they  laid  down  the  rule  that  the 
definition  of  a  species  should  be  per 
gaua  d,  differmtiam.  Differentia  be- 
ing seldom  taken  to  mean  tJie  whole 
of  the  peculiarities  constitutive  of 
the  species,  but  some  one  of  those 
peculiarities  only,  a  complete  defini- 
tion would  be  per  genut  et  differential. 
rather  than  digercTiiiam.  It  would 
include,  i.'ith  the  name  of  the  superior 
genus,  not  meiely  tome  attribute 
which  distii^uishes  the  species  in- 
tended to  be  defined  from  all  other 
species  of  the  same  genus,  but  all  the 
attributes  implied  in  the  name  of  the 
species,  which  the  name  of  the  sape- 
rior  genua  has  not  already  implied. 
The  assertion,  however,  that  a  defini- 
tion must  of  necessity  consist  of  a 
genus  and  differentia,  is  not  tenable. 
It  was  early  remaiked  by  li^ciana, 
any  clasfii- 


manner.  Yet  we  have  seen  that  all 
names,  except  those  of  our  elementary 
feelings,  are  susceptible  of  definition 
in  the  strictest  sense  ;  by  setting  forth 
in  words  the  constituent  parts  of  the 
fact  or  phenomenon,  of  which  the 
connotation  of  everj-  word  ia  ulti- 
mately composed. 

g  4.  Althoogh  the  first  kind  of 
imperfect  definition,  {which  defines  a 
connotative  term  by  a  port  only  of 
what  it  connotes,  but  a  part  sufficient 
to  mark  out  correctly  the  boundariea 
of  its  denotation,)  has  been  considered 
by  the  ancients,  and  by  logicians  in 
general,  as  a  complete  definition,  it 
has  always  been  deemed  necessary 
that  the  attributes  employed  should 
really  form  part  of  the  connotation  ; 
for  the  rule  was  that  the  definition 
must  be  drawn  from  the  eitaat  of 
the  class ;  and  this  would  not  have 
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been  the  case  if  it  had  been  in 
degree  mads  up  of  attributea  not 
□□ted  by  the  name.  The  lecfflid  liind 
of  imperfect  definition,  therefore,  in 
which  the  name  of  a  clasa  ii  defined 
by  any  oE  its  aooidenta, — that  is,  by 
attributes  which  are  not  included  in 
its  connotation, — has  been  rejected 
fnHD  the  rank  of  genuine  Definition 
by  all  Ii^oians,  and  has  been  termed 


e  frixn  the  same 

cause  a?  the  other,  namely,  the  willing- 
ueeato  accept  as  a  definition  anything 
whiah,  whether  it  expounds  the  mean- 
ing of  the  name  or  nut,  enables  us  to 
discriminate  the  things  denoted  by 
the  name  from  all  other  things,  and 
consequently  to  employ  the  term  in 
predication  without  deviating  from 
established  usage.  This  purpose  is 
duly  answered  by  stating  any  (no 
matter  what)  of  the  atlrilratea  which 
are  common  to  the  whole  of  the  class, 
and  peculiar  to  it ;  or  any  combina- 
tion of  attributes  which  happens  to 
e  peculiar  to  it,  tho<i^  separately 


each  of  those  attributee  may  h 
mon  to  it  with  some  other  things,  it 
is  mUy  necessary  that  the  definition 
(or  description)  thus  formed  should 
be  conrertible  with  the  name  which  it 
pmfessea  to  define  ;  that  ia,  ehould  be 
exactly  co-extensive  with  it,  being 
predicohle  of  everything  of  which  it 
IS  prvdicable,  and  of  nothing  of  which 
it  is  not  predicable  ;  though  the  attri- 
butes epecifii^il  may  have  no  connec- 
tion with  those  which  mankind  hail 
in  liew  when  they  formed  or  recog- 
nised the  olass,  and  gave  it  a  name. 
The  following  are  correct  definitiona 
of  Man,  according  to  tliis  test :  Man 
is  a  mommiferoua  animal,  having  (by 
nature)  two  banda  (for  the  human 
species  answers  to  this  description, 
and  no  other  animal  docal  i  Man  is 
an  animal  who  cooks  his  food  :  Man 
is  a  featherlesa  biped. 

\Vhat  would  otherwise  be  a  mere 
descKptiim  may  bo  raised  to  the  rank 
of  a  real  definition  by  the  peculiar 
purpose  which  the  speaker  or  writer 


has  in  view.  As  was  seen  in  the 
preceding  oliapter,  it  may,  for  ths 
ends  of  a  particnlar  art  or  scienae,  ur 
for  the  more  conveni«it  statement  of 
an^  author's  partionlar  doctrinea,  ho 
advi^hble  to  give  to  some  genenJ 
name,  witliout  altering  its  dmotatinn, 
a  special  connotation,  different  from 
its  ordinary  ime.  When  this  is  dono, 
a  definition  of  tiie  name  by  means  of 
the  attributes  which  mako  up  tba 
special  eonnotation,  though  in  general 
a  mere  accidental  definition  or  ds- 
Bcription,  becomes  on  the  poificular 
oooasion  and  for  the  pHrtioular  pur- 
pose a  complete  and  genuine  defioi^ 
tion.  This  actually  oocurs  with  re- 
spect toone  of  the  preceding  examples, 
'*  Man  it  a  manmiifensis  animal 
having  two  hands,"  which  is  the 
scientific  deHnition  of  man,  oonsidBred 
as  one  of  the  species  in  Ouvier'e  dis- 
tribution of  the  animal  kingdom. 

In  cases  of  this  sort,  though  the 
definition  is  stilt  a  declaration  of  tlia 
meaning  which  in  the  particular  in- 
stance the  name  is  appointed  to  con- 
vey, it  cannot  be  said  that  to  stata 
the  meaning  of  the  word  is  the  pui- 
pjse  of  the  dejinition.  The  purpoaa 
IS  not  to  expound  a  name,  but  a 
classifioation.  The  special  meaning 
which  Cuvier  assigned  to  the  word 
Mod,  (quite  foreign  to  its  ordinary 
meaning,  though  involving  no  ciianga 
in  the  denotation  of  the  word,)  was 
incidental  to  a  plan  of  arranging 
animals  into  classes  on  a  certain 
principle,  that  is.  according  to  a  cer- 
tain set  of  distinctions.  And  since 
the  definition  of  Man  according  to 
the  ordinary  connotation  of  the  word, 
though  it  would  have  answered  ever; 
other  purpose  of  a  definition,  would 
not  have  pointed  out  the  place  wbidi 
the  species  ought  to  occupy  in  that 
particular  classihcatirai,  he  gave  the 
word  a  special  omnotation,  that  he 
might  be  able  to  define  it  by  the  kind  ot 
attri  butes  on  which,  for  reasons  of  scien  - 
tific  cimvenience,  he  had  resolved  to 
found  his  division  of  animated  nature. 

Scientific  definitions,  whether  they 
are  deGnitions  of  scientific  terms,  or 
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of  commnn  terms  used  in  a  Bcientifio 
senas,  are  almoBt  always  of  the  kind 
last  Bpoken  of  ;  tbair  maiu  purpose  is 
to  serve  na  the  landmarks  of  scientifio 
oUasiliiMtiou.  And  sincu  tbe  alaaai- 
ficatlons  In  any  Bcienca  are  coatinuiilly 
miidifled  as  scientifio  knowledge  ad- 
vancea,  the  deliaitiunB  In  tbe  Bcienoei 
are  also  eoDstuitly  varying,  A  atrik' 
ing  instance  is  afforded  by  tbe  words 
Aoidand  Alkali,  especially  the  fmrner. 
As  eiperimental  diaouvery  advanced, 
the  subbtonceB  claseed  witb  acids  bave 
been  constantly  multiplyiiig,  and  by 
B  natural  consequence  the  attributes 
connoted  by  the  woid  have  reoeded 
.-;nJ  become  fewer.  At  first  it  oon- 
iioted  the  attributes  of  combining 
with  an  alkali  ta  form  a  neutral  sub- 
Htanco  (called  a  salt)  g  being  txno' 
pcmnded  ef  a  base  and  oxygen ; 
cauatieity  tu  the  taste  and  touch  j 
fluidity,  &o.  The  true  analysiH  of 
muriatic  acid  into  chlorine  and 
hydrogen  caused  the  second  property, 
composition  from  a  boae  and  oxygen, 
to  be  excluded  from  the  connotation. 
The  same  discovery  fixed  tbe  atten- 
tion of  chemiflts  upon  hydrogen  oa 
an  important  elanient  in  acida )  and 
more  recent  discoveriea  having  led  to 
tbe  recognition  of  itfi  prisence  in 
sulphuric,  nitric,  and  many  other  aoida, 
where  it«  existence  was  not  previously 
EUKpccted,  there  is  now  a  tendency  to 
include  the  presence  of  this  element 
in  the  connotation  of  tbe  word.  But 
carbonic  acid,  silica,  sulphurous  acid, 
have  no  hydrogen  in  their  oompoai- 
tion  ;  that  property  cannot  therefore 
be  connoted  by  the  term,  unless  those 
Bubstancea  are  no  longer  to  be  con- 
sidered acida.  Causticity  and  fluidity 
have  long  since  been  excluded  from 
tbe  characteristics  of  the  cluss  by 
the  inclusion  of  silica  and  many  other 
substances  in  it  |  and  the  formation 
of  neutral  bodies  by  combination  with 
alkalis,  together  with  such  electro- 
chemical pecaliaiitiea  as  tJiis  is  sup- 
posed to  imply,  are  now  the  only 
fliffereniia  which  form  tbe  fixed  con- 
notation of  the  word  Acid,  as  a  term 
of  chemical  science. 


What  is  true  of  the  defmition  of 


of  the  definition  of  a,  scienca  itself ; 
and  accordingly,  (as  observed  in  the 
Introductory  Chaptw  of  thia  work,) 
the  definition  of  a  BCienis  must  necea- 
earily  be  prt^ressive  and  proviaionaL 
Any  extension  of  knowledge  or  altera- 
tion in  the  current  opinions  respecting 
the  subjuct-matter  may  lead  to  a 
change  more  or  less  extensive  in  the 
porticulara  Included  in  the  science  ; 
and  ita  composition  being  thus  altered, 
it  may  easily  happen  that  a  different 
set  of  chatacteHitics  will  be  found 
better  adapted  as  diSerentin  for  de- 
fining its  name. 

lu  the  same  manner  in  which  a 
apeciol  or  technical  definition  has  for 
its  object  to  expound  the  artiHcial 
classification  out  of  which  it  gmiva ; 
the  Aristotelian  logicians  aeem  to 
have  imagined  that  it  was  also  the 
buelnes.1  of  ordinary  dejlnition  to  ex- 
pound the  ordinary,  and  what  they 
deemed  the  natural,  classification  of 
things,  namely,  the  division  of  them 
into  Kinda  ;  and  to  show  the  place 
which  each  Kind  occupies,  as  superior, 
collateral,  or  subordinate,  among  other 
Kinda  This  notion  would  account 
for  the  rule  that  all  delinition  must 
necensarily  be  per  genut  et  diffrren- 
tiam,  and  woold  also  explain  why  a 
single  differentia  was  deemed  sufR- 
cient  But  to  expound,  or  eipreas  in 
words,  a  distinction  of  Kind  has 
already  been  shewn  to  be  an  impossi- 
bility: the  very  meaning  of  a  Kind 
is,  that  the  properties  which  diatin- 
guiab  it  do  not  grow  out  of  one 
another,  and  cannot  therefore  be  set 
forth  in  words,  even  by  implication, 
otherwise  than  by  enumerating  them 
all  :  and  all  are  not  known,  nor  are 
ever  likely  to  be  so.  It  is  idle,  there- 
fore, to  look  to  this  as  one  of  the 
Eurpoaes  of  a  deflnition  :  white,  if  it 
a  only  required  that  the  definition  of 
a  Kind  abonld  indicate  what  kindji 
include  it  or  are  included  by  it,  any 
definitions  which  expound  the  conno- 
tation of  tbe  names  will  do  this  :  for 
the  name  of  each  class  must  nece~ 
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Lly  connote  enough  of  its  properti 
9x  the  boundarieH  of  the  citus. 
dii^tinition,   therefore,  be   a  full 

that  a  definition  caa  be  required 

g  ;.  Of  the  two  incomplete  and 
popular  modes  of  definition,  and  in 
what  they  differ  from  the  complete 
or  philosophical  mode,  enough  hae 
now  been  said.  We  shall  next  exa- 
mine an  ancient  doctrine,  once  gene^ 
rail;  prevalent,  and  still  by  no  meant 
exploded,  which  I  regard  as  tht 
nource  of  a  great  part  of  the  obscurity 
hanging  over  some  of  the  most  impor- 
tuit  processes  of  the  understanding 


fessor  BaJn,  in  his  Lopk, 
view  ol  Definitir-      ■'-  ' 


e  holds  <i. 


^'n'il 


lemrds  the  moaniiig  o(  a  gcneial  nuno  ns 
Indudlnff,  nnt  indeed  nU  tT.e  coin  m  nil  yro- 
perlios  of  Oie  claaa  oBiaod,  Ijut  M  al  tliem 
that  are  ultimate  pivperties  not  reaolvabia 

tlio  nttribules  ot  oirgeu,  of  gold,  of  rami, 
should  be  &II  etiuniemtiDU  of  the  flnnl,  (so 

^ss^than  this  Is  b  complete  Definition  (i. 
70-  An  independi^nt  property,  not  derlv 
nblo  fi-oru  other  properties,  even  if  previ' 


priced  Aulwtanco.  is  ct 
additional  propeitiea  o 


'Vi,"*-    Con««iuo.,tb 


regarded  by 

(m-  as  to  ftvy 

Bhovm  to  bo  a  . 

lacTH  of  animal  orjifaniration,  mortality 

"onnoted  by  man,  and  "  Uiin  is  mor^ 

,  „  ™™„1«  .,„_ls  j  ptoposltio"        *"''   " 


nerely  verbal 
■tality  can  be 


porieneo'  whioli,' 
aoocrine,  heoDUBl 
b»l,  pnipoaitiuna 


nber  of  p 
oraiity  wit 


in  the  pursuit  of  truth.  According 
to  this,  the  definitions  of  which  we 
have  now  treated  are  only  one  of  two 
sorts  into  which  definitions  may  bo 
divided,  viz.  definitions  of  names,  and 
definitions  of  things.  The  former  ore 
intended  to  explain  the  meaning  of  a 
term ;  the  latter,  the  nature  of  a 
thing;  the  last  being  incomparably 
the  most  important. 

This  opinion  was  held  by  the  an- 
cient philosophers,  and  by  their  fol- 
lowers, with  the  exception  of  the- 
Nominalists ;  but  as  the  spirit  of 
modem  metaphysics,  until  a  recent 
period,  has  been  on  the  whole  a  No- 
minalist spirit,  the  notion  of  defini- 
tions of  things  has  been  to  a  certain 
extent  in  abeyance,  still  contlnning, 
however,  to  iaeed  confusion  in  logic. 

The  objection  1 1 
that  ■■ 


thi.^  ton 


{oia 


Eh  more  important  diatiuctioti  tbau  Itiat 
Propositions  into  rcju  and  verbal,  in  In 

Lch  do  Dot.    A  propoaitiOlk  v  ^  '  ^     ~ 


I  object'  b: 


L  attribub 


vliilo 


possessed  by&Uwtioutkderstood  the  name. 
But  when  this  la  said,  it  ia  implied  tliat  b; 


n  by  Bpeoial  study  at  a  par- 


:tonor  faol 
I  ItiBt  (speciaj  sc 


?CJ.;t«."u"swl 


l:,Gt)0^lc 


by  ito 


r  ito  eotuequencea  indeed  rather 
n  by  itself.  Yet  the  doctrine  !□ 
Its  own  proper  form  now  and  then 
breaks  out,  and  has  appeared  (aoidng 
other  places)  where  it  was  scarcely 
to  be  expected,  in  a  justly  admired 
work,  Ardibish™  Whatelj'a  Logic* 
In  a  review  of  that  work  pabliehed 
by  me  in  the  Watmin^er  Bevifw  tor 
JaDuaiy  iSzS,  and  containing  norne 
opinioDa  which  I  no  longer  entertain, 
I  find  the  followiag  obaervntioDs  on 
'  Uie  queetion  now  before  us  ;  obeerva- 
laons  with  which  my  present  view  of 
that  question  ii  still  sufficiently  in 
accordance : — 

a  the  fuller  dlsciufitfui  which  Anh- 


ef  things  as,  in  luiy  importiiat  seose,  dis- 
UnrtTHo  »eem»  foih  e,l.  p.  i,s)  lo  limit 
tiu notion otaRoal Definition  ta one  which 
"  explain*  BnrthlDg  nutrt  of  the  nature  o( 
Die  mag  than  ia  ^lled  In  the  nnme ; " 
(including  under  Ibfl  word  "impilvd,"  not 

thine  which  can  bo  deduced  by  reasoning 
{ram  the  BttribuUs  connoted).  Eieu  thl^ 
■•  ha  iidds,  ia  iiBuaUy  railed,  not  a  Deaul- 
Uou,  but  a  DcBciiption ;  aud  (ae  It  seems 
to  me)  rightly  so  called.  A  Dewrtptlon,  I 
conceiTe.  can  only  bo  ranked  among  De- 

■Hdagiciil  deBnltion  of  man)  lo  fulfil  the 

connotation  given  to  a  word  in  some  special 


of  » 


:  which 


provided  only  that  what  It  c< 
fident  for  distinction,   "Byi 


■inking  of  the  elephants 


elephant.    It  could  m 
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"  The  distinction  between  nominal 
and  real  definitions,  between  defini- 
tions of  words  and  what  ore  called 
definitions  of  ttiingB,  though  conform- 
able to  the  ideas  of  most  of  the  Aris- 
totelian logicians,  cannot,  as  it  appears 
to  us,  be  maintained.  We  apprehend 
tliat  no  definition  is  ever  intended  to 
'  eiplun  and  unfold  the  nature  of  a 
thing.'  It  is  some  confirmation  of 
our  opinion  that  none  of  those  writers 
who  hate  thought  that  there  were 
definitions  of  things  liave  ever  suc- 
ceeded in  discovering  any  criterion 
by  which  the  definition  of  a  thing  can 
be  distinguished  from  any  other  pin- 
position  relating  to  the  thing.  The 
definition,  they  say,  unfolds  the  nature 
of  the  thing :  but  no  definition  can 
unfold  its  whole  nature  ;  and  every 
proposition  in  which  any  quality  what- 
ever is  predicated  of  the  thing  un- 
folds some  part  of  its  nature.  The 
true  state  of  the  case  we  take  to  be 
this.  All  definitions  ore  of  names,  ' 
and  of  names  only ;  but,  in  some 
definitions,  it  lb  clearly  apparent  thol 
nothing  is  intended  except  to  explain 
the  meaning  of  the  viord,  while  in 
others,  besides  explaini  ng  the  meaning 
of  the  word,  it  is  intended  to  be  im- 
plied that  there  exists  a  thing  corrp- 
sponding  to  the  word.  Whether  this 
bo  or  be  not  implied  in  ^y  given 
cose  cannot  tie  collected  from  the 
mere  form  of  the  expression.  '  A 
centaur  is  an  animal  with  the  upper 
parts  of  a  man  and  the  lower  parts  of 
a,  horse,'  and  '  A  triangle  is  a  rectili- 
neal figure  with  three  sides,'  are,  in 
form,  expressions  precisely  similar ; 
although  in  the  former  it  is  not  im- 
plied that  any  thing,  conformable  to 
the  term,  reafiy  exists,  while  in  the 
latter  it  Is  ;  as  may  be  seen  by  sub- 
stituting, in  both  definitions,  the  word 
mwiu  for  i&  In  the  first  expression, 
'A  centaur  means  an  anin^,'  &c., 
the  sense  would  remain  unchanged  ; 
in  the  seoond,  'A  triangle  means,' 
&0.,  the  meaning  would  be  altered, 
since  it  would  be  obviously  impoasible 
to  deduce  any  of  the  truths  of  geow 
try  from  a  proposition  expressive  r 
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of  the  nuinner  in  (vhich 
employ  a  particular  sign. 

"  There  are,  therefore,  expreBaionB, 
commonly  passing  for  definitions, 
which  inoluda  in  themselvci  more 
tiiMi  the  mere  enpluiation  of  the 
uiaaniug  of  a  term.  But  it  is  not 
correct  to  call  an  eipression  of  this 
sr>rt  a  peculiar  kind  of  definitioo. 
difference  from  the  other  kind 
sista  in  this,  that  it  is  not  adefinition, 
but  a  definition  and  something  more. 
The  definition  above  ^veii  of  a 
triangle,  obviously  compriBea  not  obb, 
but  two  propoaitions,  perfectly  distin- 
guishable. The  one  is,  'There  may 
exist  a  figure,  bounded  by  three 
atraight  lines  ( '  the  other,  '  And  this 
figure  may  ba  termed  a  triangle.' 
The  former  of  these  propositions  ia 
not  a  definition  at  all :  the  latter  is  a 
mere  nomioal  definition,  or  explona. 
tlon  of  tlie  use  and  amplication  of  a 
term.  The  first  is  susceptible  of  truth 
r  falsehood,  and  may  dierefore  be 
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The  latter  can  neither  1 
true  nor  false  ;  the  only  character 
is  Husceptible  of  is  that  of  oonformity 
or  discanformity  to  the  ordinaij  usage 
of  language." 

There  ia  a  real  distinction,  then, 
between  definitions  of  names,  and 
what  are  erroneously  called  definitions 
of  things  ;  but  it  ia,  that  the  latter, 
along  with  tJie  meaning  of  a  name, 
covertly  asaerts  a  matter  of  fact.  This 
covert  assertion  ia  not  a  definition, 
but  a  postulate.  The  definition  is 
a  mere  identical  propoaitjon,  whioh 
gives  information  only  about  the  use 
of  language,  and  from  which  no  con- 
olusiona  affecting  matten  of  fact  can 
possibly  be  drawn.  The  accompany- 
ing postulate,  on  the  other  hand, 
affirms  a  fact  which  may  lead  to  eon- 
sequences  of  every  degree  of  impor- 
tance. It  afflmiB  the  actual  or  possible 
existence  of  Things  possessing  the 
combination  of  attributes  set  forth  in 
the  definition  ;  and  this,  if  true,  may 
be  foundation  sufficient  on  which  to 
build  a  whole  fabric  of  aoientific  i  infi 
truth.  '  exiE 


We  havfe  already  made,  and  sliatl 

often  have  to  repeat,  the  remark, 
that  the  philosophers  who  overthrew 
fiealism  by  no  meana  got  rid  of  the 
consequences  of  Realism,  but  retained 
long  afterwards,  in  their  own  philo- 
sophy, numeruUB  propoaitions  which 
could  only  have  a  rational  meaning 
as  part  of  a  Realistic  system.  It  had 
been  handed  down  from  Aristotle, 
and  prolwbly  from  earlier  times,  aa 
an  obvious  truth,  that  the  science  of 
Geometry  is  deduced  from  definitions. 
This,  so  long  as  a  definition  was  con- 
sidered to  be  a  proposition  "unfolding 
the  nature  of  the  thing,"  did  well 
enough.  But  Hobbca  followed,  and 
rejected  utterly  the  notion  that  a  de- 
finition declares  the  nature  of  the 
thing,  or  da«B  anything  but  state  the 
meaning  of  a  name  ;  yet  be  continued 
to  sfBrm  as  broadly  aa  any  of  his  pre- 
deoeasors  that  the  ipxi^ii  printipto, 
or  original  premissH  of  mathematics, 
and  even  of  all  science,  ore  defini- 
tions; producing  the  singular  para- 
dox, that  Bystems  of  scieutific  ij^tb, 
nay,  all  tmtha  whatever  at  which 
we  arrive  by  reasoning,  are  deduced 
from  the  arbitrary  cunventiuna  <if 
mankind  concerning  the  signification 


Toss 


idit  of  the  doctrine 
that  definitiona  are  the  premises  of 
ecientific  knowledge,  tho  proviso  is 
sometimes  added,  that  they  are  ao  only 
under  a  certain  condition,  namely, 
that  they  be  framed  conformably  to 
the  phenomena  of  nature ;  that  ia, 
that  tbey  lucribe  such  meanings  to 

' '"  shall  suit  objects  actually 

But  this  is  only  an  inBtance 
of  the  attempt   so   often  made,   tu 
escape  from  the  neoessity  of  abandon- 
ing old  language  after  the  ideas  which 
'■  ixpressea  have  been  exchanged  for 
itrary  ones.     Prom  the  meaning  of 
ame  (we  are  told)  it  is  possible  tu 
infer  physical  facts,  provided  the  name 
has  corresponding   to   it  an  existing 
thing.      But  if  this  proviso  be  neces- 
sary, from  which   of   the  two  is  the 
really  drawn  !      From  the 
jf  a  thing  having  the  pro- 
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r  from  the  existence  of  s 


TidcCt  for  inetjuice,  uij  of  the  de- 
finitioiu  laid  down  aa  premueB  in 
Euclid's  lilenieiits ;  the  definition, 
let  us  say,  uf  b  cirole.  This,  being 
Mialyaed,  oomigta  of  two  propoaitjoiu ; 
the  one  ui  ■sminptioa  withnapect  to 
a  matter  of  fact,  the  other  a  ({enuine 
deGnition.  "  A  6gare  may  aiisti  bav- 
ing  >U  the  points  in  the  line  which 
bonnds  it  equally  distaDt  frotn  a  single 
point  within  it ;  "  "  Any  figure  pod- 
sescring  this  property  ia  called  a  oirde. " 
Let  OS  look  at  one  of  the  demonstra- 
tions which  are  said  to  depend  on  this 
definition,  and  observe  to  which  of 
the  two  pni[naitlons  contained  In  it 
the  deoionBtration  really  appe^ 
"About  the  centre  A,  dencriM  the 
circle  B  C  U."  Here  is  an  assumption 
that  a  figure,  sueh  as  the  deSnition 
expreasea,  may  be  described  ;  which 
is  no  other  than  the  postulate,  or 
covert  assumption,  involved  in  the  bo- 
called  definition.  But  whether  that 
figure  be  c^ed  a  circle  or  not  is  quite 
ImmateriaL  The  purpose  would  be 
as  well  answered  in  all  respects  except 
brevity  were  we  to  say,  "  Through 
the  pcSnt  B,  draw  a  line  retnrning  in- 
to itself,  of  which  every  point  shall  be 
at  an  equal  distance  from  the  point 
A."  By  this  the  definition  of  a  circle 
would  be  got  rid  of,  and  rendered 
needless  g  but  nut  the  postulate  im- 
plied in  it ;  without  that  the  demon- 
stration  could  not  stand.  The  circle 
being  now  described,  let  us  proceed  to 
the  consequence.  "  Since  B  G  D  Is  a 
cirele,  the  radiiia  B  A  il  equal  to  the 
radinaCA."  B  A  is  equal  to  C  A,  not 
because  E  0  D  is  a  circle,  but  because 
B  C  D  is  a  figure  with  the  radii  equal. 
Out  warrant  fur  assuming  that  such  a 
figure  about  the  centre  A,  with  the 
radius  B  A,  may  be  made  to  exist,  is 
the  postulate.  Whether  the  admissi- 
bility of  these  postulates  rests  on 
intuition,  or  on  proof,  may  be  a  matter 
of  dispute  ;  but  in  either  case  they 
are  the  premises  on  which  the  theo- 
rems depend ;  and  while  these  are 
retained  it  would  make  no  difference 


in  the  certainty  of  geometrical  truths, 
though  every  definition  in  Euclid, 
and  every  technical  term  therein 
defined,  were  laid  aside. 

It  is,  perhaps,  saperfluoua  to  dwell 
at  BO  much  Isngth  on  what  is  so  nearly 
self-evident ;  but  when  a  distincUon, 
obvious  as  it  may  appear,  has  been 
confounded,  and  by  powerful  intel- 
lects, it  is  better  to  say  too  much 
than  too  little  fur  the  purpose  of  ren- 
dering such  mistakes  impossible  in 
future.  1  will,  titerefore,  detain  the 
leader  while  I  point  out  one  of  the 
absurd  oonsequenoes  flowing  from  the 
supposition  that  definitions,  as  aiich, 
are  the  premises  in  any  of  our  reason- 
ings, except  Rucbasielate  to  words  only. 
If  tliia  opposition  were  true,  we  might 
ai^e  correctly  from  true  premises, 
and  arrive  at  a  false  conclusion.  We 
should  only  have  to  assume  as  a  pre- 
mise the  definition  of  a  nonentity  ;  or 
rather  of  a  name  which  hoa  no  entity 
conespinding  to  it.  Let  this,  for 
instance,  be  our  definition  : 

A  dli^on  is  B  serpent  breathing 

This  pivpoaitiaii,   oonsidered  only 

as  a  definition,  is  indisputably  correct. 
A  dragon  is  a  serpent  breathing 
flame  :  the  word  meant  that  The 
taolt  aasumptlon,  indeed,  {if  there 
were  any  such  understood  assertion,) 
of  the  eiistenoe  of  an  object  wftji 
properties  corresponding  to  the  defi- 
nition, would,  in  the  present  instance, 
be  false.  Out  of  this  definition  we 
may  carve  the  premises  of  the  follow- 
ing sylli^fism  ! 
A  dragon  is  a  thing  which  breathes 

A  dragon  is  a  serpent  i 
From  which  the  oonoluslon  is, 

Therefore  some  serpent  or  serpents 
breathe  ftame  :  — 
an  unexceptional  syllogism  in  the  first 
mode  of  the   third  figure,   in  which 


absurdity.  _.. 
elusion  being  false  and  the  syllogism 
correct,  the  premises  cannot  be  true. 
But  the  promises,  considered  aspr 
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from  tha  tacit  aaniDiptinn  nf  n  inntter 

When,  as  in  this  last  nyllo^riHm,  the 
coDcluBion  is  a  proposition  rmpecCin); 
an  idea,  the  Bsituuiptiun  on  which  it 
dependa  may  be  merely  that  o(  tlie 
eiiBtuiico  of  an  idea.  But  when  the 
concluaion  is  a  proposition  concerniiig 
a  Thin^,  the  postulate  involved  in  tim 
definition  which  stands  as  the  appar- 
ent premise  ie  the  existence  of  a  tiling 
conformable  to  the  definition,  and  licit 
merely  of  an  idea  conformable  to  iC 
This  assumption  of  real  existence  we 
always  convey  the  impresejon  that  we 
intend  to  make  when  we  profess  to 

•  In  Ihe  nnl;  BttempC  which,  »  rariu  I 
III  Duuto  tu  refills  tlie  preced- 
ntion.   It  ia  mainUiDM  that 
rm  of  tl.o  eyilugiam, 
is   a  Uiiug  wLlcU  bnxitbo) 


ir,hiBli 


A  draffou  la  a  serpent, 
Tberaore    oome    sail 


of  a  deflnition,  are  true.  Therefore, 
the  premines  considered  as  parts  of  a 
definition  cannot  be  the  real  ones. 
The  real  premises  must  be— 

A  dragon  is  a  reaUg  txiiliiig  thing 

which  breathes  flame  : 
A    dragon    is    a    reallg    exiting 
serpent : 
which   implied  premises  being  false, 
the  falsity  of  the  conoiueion  presenta 
nu  absurdity. 

If  we  would  determine  what  con- 
clusion follows  from  the  same  osten- 
sible premises  when  the  tacit  assump- 
tion of  real  existence  is  left  out,  let 
IIS,  according  to  the  recommendation 
in  a  previous  page,  substitute  nteaiu 
tor  is.  We  then  have- 
Dragon  is  a  vrord  nieuntn^  a  thing 

which  breathes  flame ; 
Dragon    is    u    iDoifl    meaning    a, 

From  which  the  conclusion  is, 

Some   tuord   or   uordt  whu^li   mean 

a  serpent,  also  mean  a  thing 

which  breathes  flame  : 
where  the  conclusion  (as  well  as  the 
premises)  is  true,  and  is  the  only  kind 
of  conclusion  which  can  ever  follow 
from  a  definition,  namely,  a  proposi- 
tion   relating    to    the     meaning    of 

There  is  still  another  shape  into 
which  we  may  transform  this  ayl-  j  mi  imagioarr  croaturo  breatLiea 
li^isra.  We  may  supple  the  middle  I  Pj^^  'm^'i^p^lMMTirapliS'tiortrTft'S 
term  to  be  the  designaUon  neither  of  .  real  mid  not  Irarmiuary.  The  concluslan 
a  thing  nor  of  a  name,  but  of  an  idesi,  miut  run  thus,  "Some  tetpiai  or  sarpentfl 
We  then  have-  ^J"'";  'l"  " '^iZ^^^^^l^^^^^XC 

The  iiUa  of  a  dragon  is  an  idea  <tf\  BMnee°o?djsgoni.,  the  premisai  must  be| 
a  thing  which  breathes  flame  :  |  A  draggn  Is  imagixrd  ns  breathing  flaiiio. 

The  idea  0/  a  dragon  ia  an  idea  ofi  Admgcm  iBa(realor  iiouKiiinn')Mrpont: 
a  serpent;  I  Iw  "™  .=^"^  whlJh  a™  tmlljned  to 

Therefore,  there  is  on  nfco  0/  a  ,  1       •     -         , ...  -t.  _._, ,„  .. 

serpent,  which  is  a     '  ' 

breathing  flame.  1  -  ■■— "  "■  -"  — 

Here  the  conclusion  is  true,  and   —that  if  tha  m 
also  the  premises ;  but  the  premises   l   ' 


"ncMes'^"'' 


[7  to  set  out  the  ayllc^ii-m 


isertedtbal 


w  0/  a.  brenihe  flame:  hut  the  raalor  jiromlao  la 


t  deflnitions.  They 
positions  affirming  that  an  idea  exist- 
ing in  the  mind  includes  certain  ideal 
elements.  The  truth  of  the  oonclu- 
Bion  follows  from  the  existence  of  the 
psychological  phenomenon  called  the 
idea  of  a  dragon  ;  and  therefore  still 


•Belt  aild  of  U 
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il«line  anj  name  which  is  already 
known  to  be  a  name  of  reaHy  exi  ' ' 
objects.  On  this  account  it  ia, 
the  BBsnmption  wm  not  neoeuarily 
implied  in  the  definition  of  a  dragiKi, 
while  there  wss  no  doubt  of  its  beii^ 
included  in  the  definition  of  a  oiicle, 

S  6.  OneoF  thecirciunstaiicesvbieb 
have  contributed  to  keep  np  the  n 
that  demonirtrative  truths  follow  from 
definitions  lather  than  from  the  poati 
latea  impliedinthose  definitions,  ia,  that 
the  postulateB,  even  in  tboee  sciences 
which  are  considered  to  surpass  all 
others  in  demonBtrative  certainty, 
not  alwajH  eisctly  true.  It  is 
true  that  a  circle  exists,  or  can  be 
described,  which  has  ah  its  radii 
txaeUy  equal  Sudi  accuracy  is  ideal 
only  ;  it  is  not  foond  in  nature,  still 
lees  can  it  be  realised  by  art.  People 
had  a  difficulty,  therefore,  in  con- 
ceiving that  the  meet  certain  of  all 
concluaions  could  rest  on  premises 
which,  instead  of  being  certainly  true, 
are  certainly  not  true  to  the  full  ex- 
tent asserted.  This  apparent  paradox 
will  be  examined  when  we  come  to 
treat  of  Demonstration  ;  wher«  we 
shall  be  able  to  show  that  as  much  of 
the  postulate  is  tme,  as  is  required  to 
supi»rt  as  mnch  as  is  true  of  the  con- 
elusion.      Pbilosophers,   however,   to 


not  be  exactly  true,)  liut  that  we 
conceive  a  circle  as  having  it ;  Uut 
OUT  abstract  idea  of  a  circle  is  an 
idea  of  a  figure  irith  its  radii  exactly 

Conformably  to  this  it  is  said,  that 
the  subject-matter  of  mathematics, 
and  of  every  other  demonstrative 
Bcimoe,  ia  not  tilings  as  they  really 
exist,  but  abstractions  of  the  miod. 
A  geometrical  line  ia  a  line  without 
breadth ;  but  no  such  line  exists  in 
nature;  itisanotionmerelysu^^sted 
to  the  mind  bj  its  eiperienceof  nature. 
The  definition  (it  is  said)  ia  a  defini- 
tion of  this  mental  line,  not  of  any 
actual  line :  and  it  is  only  of  the 
mental  line,  not  of  any  line  existing 
in  nature  that  the  theorems  of  geo- 
metry are  accurately  tme. 

Allowing  this  doctribe  respecting 
the  nature  of  demonstrative  truth  to 
be  correct  (which,  in  a  subsequent 
place,  I  shall  endeavo  "'    ' 


the  conclusions  which  seem  to  follow 
from  a  definitioii  do  not  foUow  from 
the  definition  as  such,  but  from  an 
implied  postulate.  Even  if  it  be  true 
that  there  is  no  object  in  nature 
answering  to  the  definitian  of  a  line, 
and  that  the  geometrical  properties 
of  lines  are  not  true  of  any  lines  in 
nature,  but  only  of  the  idea  of  a  line  ; 
,  tbe  definition,  at  all  events,  postnlates 
whom  it  did  not  satisfy,  have  thought  I  the  real  existence  of  such  an  idea  r  it 
it  indispensable  that  there  should  lie  assumes  that  the  mind  can  frame,  or 
found  in  defimti<HiB  something  tixwi  rather  haBframed,thenotion  of  length 
certain,  or  at  leaat  more  accurately '  without  breadth,  and  without  any 
true,  than  the  implied  postulate  of  |  other  sensible  property  whatever.  To 
•1 .._!_. _.  _  (xirresponding  '  me,  indeed,  it  appears  that  the  mind 


object.  And  this  something  they 
flattered  themselves  they  had  found, 
when  they  laid  it  down  that  a  defini- 
tion ia  a  statement  and  analysis  not 
of  the  mere  meaning  of  a  word,  nor 
yet  of  the  nature  of  a  thing,  but  of 
an  Idea,  Thua,  the  proposition,  "A 
drcla  is  a  plane  figure  bounded  by  a 
line  all  the  points  of  which  are  at  an 
equal  distance  from  a  given  point 
within  it,"  w«a  cooaiderSi  by  them, 
not  as  aa  assertion  that  any  real 
circle  has  that  property,  (which  would 


form  uiy  such  m 
not  conceive  length  without  breadth  ; 
it  can  only,  in  oontemplatiDg  objects, 
attend  to  their  length,  exclusively  of 
their  other  seasible  qualities,  and  so 
determine    what   propeitiea  may   be 

Eredicated  of  them  in  virtue  of  their 
!Ugth  alone.  If  this  be  true,  the 
postulate  involved  in  the  geometrical 
definition  of  a  line  ia  the  real  exist- 
ence, not  of  length  without  breadth, 
but  merely  oi  length,  Uiat  is,  of  long 
objects.      This  is   quite   enough  to 
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Bupport  M  the  trutha  of  geometry', 
Mace  erety  property  of  ft  geometriokl 
line  is  really  a  property  of  nil  phyaiul 
objects  in  ID  far  u  pmseseing  lengUi. 
But  even  what  I  hold  to  be  the  Ulw 
doctrine  <ki  the  lubject,  leaTss  the 
coDcIueioa  that  our  reaaaningB  are 
grounded  on  the  matteni  of  fact  poetu- 
lated  ID  deSnitioiu,  and  not  On  the  de- 
finitions themselveg,  entirely  unaffect- 
ed; andacoordingly  this  cotiduBiun  is 
one  whjoh  1  have  in  common  with  Dr. 
WhewtJl,  in  hk  Fhiiotophy  of  tiu  /•>- 
dnetUitScieneet:  though,  on  the  nature 
of  demonstrative  truth.  Dr.  Whewell's 
OtHnioos  are  greatly  at  vwiance  with 
vutie.  And  here,  ai  in  many  other 
iratanoei,  I  gladly  acknowledge  that 
hn  writinga  are  eminently  servioeable 
in  clearing  from  coofusiua  the  initial 
skeps  in  the  aoalyei*  of  the  mental 
prooemes,  even  wbure  his  Tiewi  Te~ 
specting  the  ultimate  analysis  are  such 
US  {though  with  unfeigned  roepect)  I 
cannot  but  i^^d  as  fuoduaentally 


S  7.  Although,  accoriiiig  to  the 
ojrimon  here  presented,  DefinitiMiB 
ate  properly  of  names  only,  and  not 
of  things,  it  does  not  follow  from  this 
ihat  definitions  are  arbitrary.  How 
to  define  a  name,  may  not  only  be  an 
inquiry  of  considerable  difficulty  and 
intricacy,  bat  may  involve  contidera- 


iB  ^ng 


the  things  which  are  denoted  by  the 
name.  Such,  for  instance,  are  tie 
inqulriea  which  form  the  Bubjects  of 
the  toOBt  important  of  Plato's  Dia 
Logoes;  aa,  "What  is  rhetoric!"  tht 


by  I^late,  "  What  is  truth  T  "  and  the 
fundamental  question  with  apeculatj 
moralists  in  all  ages,  "What  is  v 
tueT" 

It  would  be  a  mistake  to  represent 
these  difficult  and  noble  inquiries  as 
h&Ting  nothing  In  view  beyond  ascer- 
taining the  conventional  meuiing  of 
a  name.  They  are  inquiries  not  *o 
much  to  determine  what  is,  as  what 


should  be,  the  meuiing  of  a  name ; 
which,  like  other  practtcal  c^uestiont 
of  terminology,  i«quireB  for  its  solu- 
that  we  should  enter,  and  some- 
a  enter  very  deeply,  into  the  pro- 
perties not  merely  of  names  but  of 
the  things  named. 
Although  the  meaning  of  every 
increte  geoeial  name  iwidas  in  tba 
attributes  which  it  connote^  the  ob- 
iobts  wet«  named  before  the  attri> 
butei ;  aa  i^tpears  from  the  faot  that 
in  all  language^  abstract  names  are 
mostly  compounds  or  oUier  derive 
tivee  of  the  conorete  names  whk^ 
correq>ond  to  them.  Ounnotative 
names,  therefore,  were,  after  prcper 
names,  the  first  which  wcsu  used  1 
and  in  the  simplec  attee,  no  doubt,  a 
distinct  oonDotatioo  wsi  jii«sent  to 
the  minds  of  those  who  tint  used  tbu 
nam^  and  was  distinctiy  intended  by 
them  to  be  conveyed  by  it.  The 
Brat  perami  who  used  the  word  wbitt^ 
as  ^iplied  to  snow  w  to  any  other 
object,  knew,  no  doubt,  very  well  what 
quality  ho  intended  to  predloate,  and 
had  a  perfectly  distinct  conception  in 
his  mind  of  the  attribute  signified  by 
the  name. 

But  where  the  resemblances  and 
differences  on  which  our  clsBuficationa 
are  founded  are  not  of  this  palpable 
and  easily  determinable  kind  ;  eapeoi- 
ally  where  they  consist  not  in  any 
one  quality  but  in  a  number  of 
qualities,  the  effects  of  which,  being 
blended  together,  are  not  very  easily 
diacriminated,  and  referred  each  to 
its  true  source  ;  it  often  hamiens  that 
namesareiqipliedtonameableobjeEta, 
with  no  distmct  connotation  present 
to  the  minds  of  those  who  apply  them. 
They  are  only  influenced  by  a  general 
resemblance  between  tlie  new  object 
and  all  or  some  of  the  old  famUiar 
objects  which  they  have  been  accus- 
tomed to  ctOl  by  that  name.  This, 
aa  WD  have  seen,  is  the  law  whicll 
even  the  mind  of  the  philOBOrAer  muit 
follow,  in  giving  names  to  the  aimple 
elementnty  feeJuigs  of  our  nature; 
but,  where  the  things  to  be  named 
are  complex  irtidea,  a  phllonqiher  is 
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Itl^'F, 


not  content  with 

resemblanoe ;  he  eiaminea  n^t  the 
reneioblanca  oonriitB  in  :  mud  be  only 
[pves  the  aaroe  name  to  things  which- 
Tesemble  one  another  in  the  Mme 
clefinite  paiiiciilarH.  The  philoBOpher, 
therefore,  habituaUy  employs  his  gen- 
eral namea  with  a  definite  connotation. 
But  language  wae  not  made,  and  can 
only  in  some  small  degree  be  mended, 
by  philosophers.  In  the  minda  of 
the  real  arMters  of  langaage,  general 
naOMi,  eapsdally  where  the  classes 
they  denote  oannot  be  brought  before 
the  tritranal  of  the  outwutl  Benses  to 
be  Identifinl  and  discriminated,  con- 
note little  more  than  a  vague  gro» 
remmbli^ce  to  the  things  which  they 
were  eariieat,  or  have  been  moat, 
aocustomed  to  call  by  thoM  names. 
When,  for  tnitancei  onlinary  peraoua 
[dedicate  the  words  jull  or  u^iut  of 
any  a«tion,  nobU  or  mmn  of  uiy  senti- 
nent,  aipretaion,  or  demeanour,  itate*- 
vitm  or  cftoriaCoH  of  any  penonage 
figuring  in  ptditios,  do  they  mean  to 
atBrni  of  those  various  subjects  any 
determinate  attributee,  irf  whatever 
kind  ?  Ho  :  they  merely  recognise, 
as  they  think,  aome  likeaiess,  njore  or 
le*i  vague  and  knae,  between  these 
and  tome  other  tbinga  which  they 
bav*  been  aoouatomed  to  dsnominate 
or  to  hear  denominated  by  tboae 
appellationa. 

Idoiguage,  aa  Sir  James  Mackin- 
toA  nied  to  aay  of  govemroenta,  "  is 
not  made,  but  grows."  A  nuns  is 
not  imposed  at  once  and  by  [obvious 
pnipose  npon  a  clou  of  objecb,  but  is 
first  u)p1ted  to  one  thioft  and  then 
extended  by  a  series  of  trenattiona  to 
anotber  aud  another.  By  this  process 
(as  hat  been  ramarked  by  severat 
wrileis,  and  HlUBtratod  with  great 
fores  and  cleameas  bj  Dogald  Ste- 
wart in  hk  Fhiloec^hicd  Easayn)  a 
name  not  unf  requently  pasees  by  suo- 
cessive  links  of  resemblance  from  one 
object  to  another,  until  it  becomes 
Bf^lied  to  things  having  nothing  in 
common  with  the  <int  things  to  which 
the  name  was  given ;  which,  how- 
ever, do  not,  for  that  reason,  drop  the 


name ;  sn  that  it  at  lort  denote*  a 
confused  huddle  of  objects,  having 


nothing  whateve 


■hing,  n  „   . 

and  general  resemblance.  When  a 
nune  has  fallen  into  this  Etat«v  in 
which  by  predioating  it  of  any  object 
we  assert  literally  nothing  about  the 
object,  it  has  become  unfit  for  the 
purpoeea  either  of  thought  or  of  the 
communicatiaa  of  thought;  and  can 
only  be  made  servioeable  by  stripping 
it  of  some  part  of  its  multifuioua 
denotation,  uid  confining  it  to  objects 
puseessed  of  some  attributes  in  com- 
mon, which  it  may  be  made  to  con- 
note. Such  are  the  inoonveniences  of 
a  language  which  "  is  not  made,  but 
grows."  Like  the  govemmenta  which 
ara  iua  similar  tmae,  it  may  be  com- 
road  which  is  not  made^  ' 
de  itself  :  it  r  , 
tinual  mending  in  order  to  be  pasaable. 
FrcHn  tbia  it  ia  ah^ody  evident  why 
the  question  respecting  the  definitioa 
of  an  abstract  name  is  often  one  of  so 
much  difficulty.  The  question,  What 
is  justice  T  is,  in  other  words.  What 
ia  the  attribute  which  mankind  mean 
to  predicate  when  they  c^  an  action 
joA  t  To  which  the  first  answer  is, 
that  having  oome  to  no  precise  agiee> 
ntent  on  tlie  point,  they  do  not  mean 
to  pisdiiMe  distinctly  any  attribute 
at  alL  Nsverthcless,  all  believe  that 
there  ia  seme  common  attribute  be- 
loi^liig  to  all  the  actiims  which  tiiey 
are  in  the  habit  irf  caUing  jnaL  The 
question  then  must  be,  whether  there 
Is  any  anch  common  attribute  J  and, 
in  the  firrt  place,  whether  mankind 
agree  sufficiently  with  one  anotber  aa 
to  the  particular  actions  which  tbey 
do  or  do  not  call  just,  to  render  the 
inquiry,  what  quality  those  actions 
have  in  aommcn,  a  possiUe  one  ■  if  so, 
whether  the  aetions  really  have  any 
quality  in  common ;  and  if  they  have, 
what  it  is.  Of  theae  three,  the  fint 
■lone  is  an  inquiry  into  usage  and 

qidriea  into  matters  of  faot    And  if 


1    (wl 
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actjoos  form  a  olasa  at  all)  baa  beF 
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answered  negatively,  there  remainB  t, 
fourth,  often  more  »^uoub  than  ftll  the 
rest,  namely,  how  best  to  form  a  cls«a 
artificially,  which  the  name  may  de- 

And  here  it  is  fitting  to  temark, 
that  the  study  of  the  Bpontsoeona 
gronth  of  languagea  ia  of  the  utmost 
importance  to  those  who  would  logi- 
cally remodel  them.  The  classifica- 
tiona  rudely  made  by  estiiblished  Ian- 
ipiage,  when  retouched,  »a  they  almost 
all  require  to  be,  by  the  hands  of  the 
logician,  are  often  in  themselves  excel- 
lently Buited  to  hia  paFpoaas.  As 
compared  with  the  clasefficatiomi  of  a 
philoe<n>her,  they  are  like  the  custo- 
marj  law  of  a  country,  which  has 
grown  up  aa  it  were  epontaneouely, 
compared  with  laws  methodised  and 
digested  into  a  code  :  the  former  are 
a  far  less  perfect  instrument  than  the 
latter  ;  but  being  the  result  of  a,  long, 
though  unscienUfic,  course  of  experi- 
ence, Uiey  contain  a  mass  of  tnaterials 
which  may  be  made  very  nsefully 
available  in  the  formation  of  the 
Hfstematic  body  of  written  law.  In 
like  manner,  the  established  grouping 
of  objects  under  a  common  UMne,  even 
when  founded  only  on  a  gross  and 
general  resemblance,  is  evidence,  in 
the  first  place,  that  the  resemblance 
is  obvious,  and  therefore  considerable  ; 
and,  in  the  next  place,  that  it  is  s 
resemblance  which  has  struck  great 
numbers  of  persons  during  a  series  of 
years  and  ages.  Even  when  a  name, 
by  Bucceastve  extensions,  has  come  to 
be  applied  to  things  among  which 
there  does  not  exist  this  gross  resem- 
blance common  to  them  all,  still  at 
every  step  in  its  prt^reea  we  shall 
find  such  a  resemblance.  And  these 
transitions  of  the  meaning  of  words 
are  often  an  index  to  real  connections 
between  the  things  denoted  by  them, 
which  might  otherwise  escape  the 
notice  of  Uiinkars ;  of  those  at  least 
who,  from  niing  a  different  language, 
or  from  uiy  difierencein  their  habitual 
Bssocialions,  have  fixed  their  attention 
in  preference  on  some  other  aspect  of 
the  things.    The  history  of  pbiloeophy 


abonnds  in  examples  of  sncb  over- 
sights, committed  for  want  of  perceiv- 
ing the  hidden  link  that  connected  to- 
gether the  seemingly  disparate  mean- 
mgs  of  some  ambiguous  word.  * 

Whenever  the  inquiry  into  Hie 
definition  of  the  name  of  any  real 
object  consists  of  anything  else  than 
a  mere  comparison  oC  authorities,  we 
tacitly  assume  that  a  meaning  must 
be  found  for  the  name,  compatible 
with  its  continuing  to  denote,  if  pos- 
sible all,  but  at  any  rate  the  greater 
or  the  more  important  part,  of  the 
things  of  which  it  is  commonly  pre- 
dicated. The  inquiiy,  therefore,  into 
the  definition,  is  an  inquiry  into  the 
resemblances  and  differences  among 
those  things  ;  whether  there  be  any 
resemblance  running  through  them 
all ;  if  not,  through  what  portion  of 
them  such  a  general  resemblance  can 
be  traced  ;  and  finally,  what  are  the 
common  attributes,  the  poesession  of 
which  gives  to  them  all,  or  to  that 
portion  of  them,  the  character  of  re- 
semblance which  has  led  to  their 
being  classed  together.  When  these 
common  attributes  have  been  ascer- 
tained and  specified,  the  name  which 
belongs  in  common  to  the  resemblinff 
objects  acquires  a  distinct  instead  of 
a  vague  connotation  ;  and  by  pocscsa- 

people  "  (1  have  said  in  nnothcr  , 
.vo  reflected  bow  ^ront  a  know- 
ings 1?  required  to  enable  a  nmn 


Fedg^o(_ — „. 
to  affirm  that 


pbUoac^E^ 


udM  of  meaaing,  to  ei 
r  less  wldslr  dl£nn(  f 


E 


rating  mind  will  disc 


...  .  _^Hi  which,  thouirii  periups  nfisblv 
to  give  a  loglctl  account  o!  it,  bs  wUl  fwmd 
a  petteetly  vuUd  argument,  wbtcb  hiFi 
erific,  not  bsving  so  S«on  an  insight  into 
the  Things,  will  mistike  for  s  fallacy  tum- 
ingan  thedoublemaaniiiEDCaterm.   And 

ufel;  kaps  over  the  chasm,  the  proator 
will  ptobabi  J  be  the  crowing  nod  vaingjory 
of  the  mere  logieisD,  who.  hobbllns  after 
him,  eviaccB  ]iIb  own  superior  niadoni  hy 

deaperato  hia  proper  bualiwH  ot  bridging 
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V  Sc  TotfiiK  \^faiua  jfltf,  &&  Tlrwr,  lol  Tort,  ml  fuf  -YlvrTai 

otFXXoyu7fiir.     'H  /i^  -fip  dirWnJii,  miWayurfiM  Til'  d  iTuXXoyiff^iit  M  of 
ifii,  (twiStifis,  Aribt.  Analj/l.  Prior,  I  j.  cap,  4, 


1 1.  In  the  pieoeding  Book  «a  have 
been  ooaapied  not  wiUi  the  nntura  of 
Proof,  but  with  the  nature  of  Auer- 
tion  1  the  imjKKt  oenvHyed  by  t  Pro 

C'tion.  wbatber  (bat  Pn^HMitiop  b» 
orfsbe;  not  thameiuis  by  which 
to  diaorinunate  true  from  false  Pro- 
pdritiolu.  The  proper  eubiect,  how- 
ever, of  14^  a  Froal.  Before  we 
oonld  (Duleratuid  what  Proof  ia,  i| 
WM  necBwiMy  to  undent»nil  what 
that  ia  to  whmb  proof  U  applicable ; 
what  that  ii  wbioh  con  be  a  eubjeot 
of  belief  or  diibelief,  of  affirmation  or 
dental  t  what.  In  ihort,  the  different 
kinda  of  Propoaition*  OMcrt. 

Thii  prelimlooiy  iDquiry  we  have 
proaeented  to  »  definite  realUt-  Aanet- 
tkm,  ia  the  firat  pUee,  relates  eitber 
to  the  meaning  of  wofiIb,  or  to  some 
property  of  tbe  tbinga  which  tvorda 
ABoertiuna  respectina  the 
ords,  wnoDg  whiOD  <le< 


.  ....  hold 
a  pUoe,  and  an  indiapenaable  one,  in 
pluloaophy ;  but  as  the  meaning  of 
wordB  ie  eeeentially  arbitrary,  thia 
dIobs  of  osBertioni  are  not  auaoeptible 
of  truth  or  falsity,  nor  therefore  of 
proof  or  diaproof.  Aasertiona  respect- 
ing Thinga,  or  what  may  be  <^ed 
Real  Propoaitiona,  in  contiadiatiuction 
to  verbal  anes,  ara  of  varioua  aorta. 
We  have  analysed  the  Import  of  each 
I  turt,  uid  have  asoertained  the  nature 
I  of  die  things  they  relate  to,  and  tbe 
I  nature  of  what  uiey  aevenlly  oasert 
reipecting  tboaa  tlunga.  Wa  found 
that  whatever  be  the  form  of  the  pro- 
position, and  whatever  ita  noininal 
aubjeot  or  predicate,  the  real  subject 
of  every  proposition  ia  some  one  or 
more  fabtsorpheDomenaof  oooaoioua- 

hiildea  cauaea  or  powers  to  whioh  we 
oaoribe  those  facta  ;  and  that  what  ia 
predicated  or  aBBert«d,  either  in  the 
afflrmative  or  negative,  of  those 
phenomena  or  those  powera^  is  always 
either  Existence^   Order  in   Place, 


Order  in  Time,  Causation,  or  lUseBi- 
blance.  This,  tlien,  ia  tha  theoty  of 
the  Import  of  Propositiona,  reduced 


o  its  ultimate  elementB  ;  but  there  b 
another  and  a  less  abBtnue  expreuioll 
tor  it,  wbich,  though  stopping  abort 
in  on  earlier  stage  of  the  ooaljiia,  ia 
BufGoientl;  sdentiGo  for  many  of  the 
purpoBBB  for  which  such  a  general 
eipreaaiun  is  required.  Tliia  eipres- 
sion  recogniaea  toe  conunooly  received 
distinction  between  Subject  and  Attri  - 
but«,  and  gives  the  following  as  the 
analysis  of  the  meaning  of  propoei- 
tiona: — Every  Proposition  aaSHts,  that 
some  given  subject  does  or  does  not 
possess  some  attribute  ;  or  that  some 
attribute  is  or  ia  not  (either  in  all  or 
in  aoDie  portion  of  the  subjects  in 
which  it  is  met  with)  conjoined  with 
■ome  other  attribute. 

We  aball  now  iix  the  present  take 
our  leave  of  tbia  portion  of  onr  inquiry, 
and  proceed  to  the  peculiar  problem 
of  the  Sdence  of  Lcgic,  nunely,  how  rational 
the  assertions,  of  wlucb  we  have 
aualjised  the  import,  are  proved  or 
disproved  ;  such  of  them,  at  least,  as, 
not  being  amenable  to  direct  con- 
BcionsDess  or  intuition,  are  ^propria te 
suMects  of  proof. 

We  aav  of  a  fact  or  statement  tliat  It 
is  proved  when  we  believe  ite  truth  by 
reason  of  some  other  fact  or  statemeDt 
from  which  it  is  said  to  /oSow.  Moat 
of  the  propositions,  whether  affirma- 
tive or  n^ative,  universal,  parldcular, 
or  singular,  which  we  believe,  are  not 
believed  on  their  own  evidence,  but 
on  the  ground  of  something  previously 
assented  to,  from  which  tbey  are  aiiid 
to  be  ivfemd.  To  infer  a  proposition 
from  a  previous  proposition  or  pro- 
poaitions ;  to  give  credence  to  i^  or 
claim  credence  for  it,  as  a  concluaion 
from  Bomething  else,  is  to  tvaton,  m 
the  most  extensive  aenae  of  the  term. 
There  is  a  narroweT  sense,  in  which 
the  name  reasoning  is  confined  to  the 
form  of  inference  which  is  termed 
ratlodnatjon,  and  of  whidi  the  ^1- 
lugism  ia  Uie  general  type,  ^t 
reasons  for  not  conforming  to  thii 
restricted  use  of  the  term  were  statec 


in  an  earlier  stage  of  our  inquiry,  and 
additional  motives  wilt  be  suggeated 
bj  the  considerations  on  which  we  are 


%i.  Inprooeedingto  takeintocon- 
sideration  tiie  caaea  in  which  infer- 
ences can  Intimately  be  drawn,  we 
shall  first  mention  some  cases  in 
which  the  inference  is  apparent,  not 
real ;  and  which  require  notice  chleflv 
that  they  may  not  be  confounded  with 
cases  of  inference  properly  so  called. 
This  occurs  when  the  proposition 
ostensibly  inferred  from  another  ap- 
pears on  anolyaia  to  be  merely  a  re- 
petition of  tiiB  same,  or  part  of  the 
same,  assertion  which  was  contained 
in  the  first  All  the  coses  mentioned 
in  booliB  of  Logic  aa  examples  of 
eequipollency  or  equivalence  of  pro- 
positions are  of  tlus  nature,  lliusi 
If  we  were  to  argue.  No  man  is  incap- 
able of  reason,  for  every  man  is 
men  are  mortal,  tor 
no  man  ts  exempt  from  death ;  it 
would  be  plMn  that  we  were  not 
proving  the  propoaiUon,  but  only  ap- 
pealing to  another  mode  of  wording 
It,  which  may  or  may  not  be  more 
readily  comprehenaible  by  the  hearer, 
or  better  odl^ted  to  suggest  the  real 
proof,  but  which  contains  in  itself  no 
shadow  of  proof. 

Another  case  is  where,  from  an 
universal  priqxisition,  we  aSect  to 
infer  another  which  differs  frtan  it 
only  in  being  partieolar ;  as  All  A  is 
B,  therefore  Some  A  ia  B  ;  No  A  fs 
B,  therefore  Some  A  ia  not  B.  This, 
too,  ia  not  to  include  one  proposition 
from  another,  but  to  repeat  a  second 
time  something  which  hod  beeu  as- 
serted at  Erst ;  with  the  difference, 
that  we  do  not  hero  repeat  the  whole 
of  the  previous  aaaertion,  but  only  an 
indefimte  part  of  it. 

A  third  case  Is  where  the  ante* 
cedent  having  affirmed  a  predicate  of 
a  given  aubject,  the  conaequent  affirma 
of  the  aame  subject  something  already 
connoted  by  the  former  predicate  :  as, 
Socratea  ia  a  man,  therefore  Soctatea 
is  ft  living  cieatore ;  where  all  that  ia 
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connoted  bj  liring  creature  w&a  affiim- 
ed  of  Socrates  when  be  was  asserted 
tu  be  a  man.  U  the  propositiona  ore 
negative,  we  nuBt  invert  their  order, 
thus ;  Socrates  is  not  a  living  creatnre, 
therefore  be  ia  not  a  man  ;  for  it  we 
deny  the  less,  the  greater,  which  in- 
cludes it,  is  already  deaiecl  by  impli- 
cation. These,  tberefore,  are  not 
really  cases  of  inference  ;  and  yet  the 
trivial  examples  by  which,  in  manuals 
uf  Logic,  the  rules  of  the  Syllogism  are 
illustrated,  are  often  of  this  ill-choaen 
kind  ;  formal  demonstrations  ri  con- 
clusions to  which  whoever  understands 
the  terms  used  in  the  statement  of  tba 
data,  has  already,  and  conscioiuly, 

The  moet  complex  case  of  this  sort 
of  apparent  inference  is  what  ia  called 
the  Conversion  of  Propositions,  which 
consists  in  turning  the  predicate  into 
&  subject,  and  the  subject  into  a  pre- 
dicate, and  framing  out  of  the  same 
terms  thus  reversed  another  proposi' 
tion,  which  must  be  true  if  the  fonner 
is  trne.  Thug,  from  the  particular 
affirmative  proposition,  Some  A  is  B, 
v.-e  may  infer  that  Some  B  is  A.  From 
the  universal  negative.  No  A  is  B.  we 
may  conclude  that  Ko  B  ia  A.  From 
the  universal  affirmative  proposition. 
All  A  is  B,  it  cannot  be  inferred  that, 
All  B  is  A ;  thoueh  all  wat«r  is  liquid, 
it  ia  not  impliedthat  aU  Uquid  U 
water ;  but  it  is  implied  that  some 
liquid  is  so;  and  hence  the  proposition, 
All  A  is  B,  is  legitimate^  convertible 
inti)  Some  B  is  A.  This  process, 
whi<^  converts  an  universal  proposi- 
tion into  a  particular,  is  termed  con- 
version per  accidau.  From  the  pro- 
position. Some  A  is  not  B,  we  cannot 
even  infer  that  some  B  is  not  A ; 
though  some  men  are  not  Englishmen, 
it  does  not  follow  that  some  English- 
men are  not  men.     The  only  mode 


Arming  a  proposition  lodenyiziglta  nega- 
tive, or  «>«  vtrti,  Mr.  Bain  destgnatfiB, 
Tuy  bsn^,  b;  the  name  Obverstini> 


usually   recognised  of    converting   a 

particular  negative  proposition,  is  in 
tJie  form.  Some  A  is  not  B,  therefore, 
something  which  is  not  B  is  A  ;  and 
""  is  termed  conversion  by  contra- 
position. In  this  case,  however,  the 
predicate  and  subject  aro  not  merely 
reversed,  but  one  of  them  is  changed. 
Instead  of  [A]  and  [B],  the  terms  of 
the  new  proposition  are  [a  thing  which 
is  not  B],  and  [A].  The  original  pro- 
position.  Some  A  ti  not  B,  is  first 
changed  intoaproposition»iuipollent 
vrith  it.  Some  Am  "  a  tiling  which  is 
— *■  3  ; "  and  the  proposition,  being 
no  longer  a  particular  negative, 
but  a  particular  affirmative,  admita  of 
conversion  in  the  first  mode,  or,  as  it 
is  called,  tintpU  conversion.* 

In  all  these  cases  there  is  not  really 
ly  inference  ;  there  is  in  the  conclu- 
m  no  new  truth,  nothing  but  wlut 
u  already  asserted  in  tl^  premises, 
id  obvious  to  whoever  apprehends 
them.     The  fact  asserted  in  the  con- 
clusion is  either  the  very  same  fact,  or 
part  of  the  fact,  asserted  in  the  original 
jposition.     This  follows  from  our 
ivions  analysis  of  the  Import  of 
opositlons.     When  we  say,  for  ex- 
iple,  thatsome  lawful  sovereigns  are 
tyrants,  what  in  the  meaning  of  the 
assertion  ?     That  the  attributes  con- 
noted by  the  term  "lawful  sovereign," 
and  the  attributes  connoted  by  the 
term  "tyrant,"  sometimes  coexist  in 
the  game  individnaL     Now  this  ia  also 
precisely  what  we  mean  when  we  say 
that  some   tyrants   are  lawful  sove- 
reigns; which,  therefore,  is  not  a  second 
proposition  inferred  from  the  first,  any 
more  than  the  English  translation  of 
Euclid's  elements  is  a  coUection  of 
tbeorema  different  from,  and  conse- 

Siences  of,  those  contuned  In  the 
reek  originaL  Again,  if  we  aasert 
that  no  great  general  is  a  rash  man, 
wo  mean  that  the  attributes  connoted 
by"  greatgeneral,"  and  those  connoted 
■  As  Sir  Williuu  Hsmilton  hiu  pointed 


lors.  No  negroes  are  it 
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by  "  ra>h,"  never  osexlit  in  the  tune 

mibjecC  ;  which  ia  oUo  the  exoot  mean- 
ing whioh  would  be  exprewed  b)i  a»yi  ng, 
that  no  rub  mui  is  t.  gnat  general. 
When  we  a»y  that  all  quadrupads  are 
warm-blooded,  weaamt,  not  only  that 
the  attributei  connoted  by  "qnad- 
rnped  "  and  tboie  oonnoted  by  "  warm- 
blooded ''  lometiinei  ooeiUt,  but  that 
tbe  former  never  exist  withont  tbe 
latter :  now  the  propoution,  Some 
warm-blooded  cre^rea  are  quadru- 
peds, expreeaea  the  firet  half  of  thii 
meaDing,  dropping  the  latter  half ; 
andtheraforahaBbeenalreadjafflrmed 
in  the    aateoedenb    propoatlnn.   All 

Susdrupedi  are  warm-blooded.  But 
lat  all  waim-blooded  ereatura  are 
quadrupeda,  or,  in  other  worda,  that 
the  attribatei  connoted  by  "warm- 
Uooded "  never  enist  withont  those 
oonnoted  by  "quadniped,"  ba«  not 
been  asierted,  and  cannot  be  inferred. 
In  order  to  reaaaert,  in  an  inverted 
.  f«m,  tbe  whole  of  what  wh  affirmed 
in  the  proposition,  All  quadrupeda  are 
warm-blooded,  wa  must  convert  it  by 
ocmtrapoaition,  thiu.  Nothing  ^ieh 
<a  not  warm-Uooded  is  a  quadruped. 
This  proposition,  and  the  one  from 
which  it  ia  derived,  are  exactly  equi- 
valent, and  either  of  tham  may  bo 
substituted  for  the  other ;  for,  to  say 
that  when  tbe  attribntca  of  a  quad- 
raped  are  present,  those  of  a  warm, 
blooded  creature  are  preeent,  ia  to  say 
that  when  tlie  latter  are  absent  the 
former  ate  abaenL 

In  a  manual  for  young  stndenta,  it 
would  tie  proper  to  dwell  at  greatei 
length  un  the  eonversion  and  Bqut- 
pollency  of  propositions.  For  though 
that  cannot  be  called  reasoning  ~~ 
inference  whiab  is  a  mere  roaiserti 
in  different  worda  of  what  had  been 


irted  before,  there  ia  no  more  im- 
portant tntetleotiial  habit,  nor  any  the 
cultivation  of  whioh  falls  more  strictly 
within  the  province  of  the  art  of  logic, 
than  that  of  diaoeming  rapidly  and 
— lij   the   identity  of   an   asaertion 

■a  disguised  under  diveralty  of 
language.  That  important  chapter  Id 
k^cal  treatiees  which  relates  to  the 
Opposition  of  Propositions,  and  the 
eioellent  teohnioal  language  wbloh 
logic  provides  for  dietinguiahing  the 
different  klndeor  modea  of  oj^iasition, 
aro  of  nae  ohiefly  for  this  purpose. 
Suoh  oonaiderations  as  these,  that  coti' 
trary  propositions  may  both  be  false, 
but  cannot  both  be  true ;  that  sub- 
contrary  propositions  may  both  bo 
true,  bnt  cannot  both  be  false ;  that 
of  two  contradictory  propoaltions  one 
mustbetrueandtheotherfalse;  that 
of  two  BUboltemate  propositi  one  the 
truth  of  tbauniversal  proves  the  truth 
of  the  particular,  and  the  falsity  of  the 
particular  proves  the  falsKv  of  the 
universal,  bnt  not  vite  vertd  ;  are  apt 
to  appear,  at  flrat  sight,  very  technical 
and  mysterious,  but  when  explained, 
seem  almost  too  obvious  to  require  so 
formal  a  etatement,  since  the  same 
amount  of  explanation  which  is  neces- 
sary to  make  the  prindptes  intelligible, 
would  enable  the  truths  i^eh  thf^ 
convey  to  be  apprehended  in  any  par- 
ticular case  which  can  ooonr.  lu  thia 
respect,  however,  these  axiums  of  logio 
are  on  a  level  with  those  of  mathe- 
matics. That  things  which  are  equal 
to  the  same  thing  are  equal  to  one 
another,  la  as  obvious  in  any  particular 
case  as  it  is  in  the  general  statement ; 
and  if  no  such  general  maxim  had  ever 
been  laid  down,  the  demonstrations 
in  Euclid  wonld  never  have  halted  for 
any  diffloulty  in  stepping  aoross  the 
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gap  which  this  uiiom  at  preMnt  Mrves 
to  bridge  over.  Yet  no  one  has  oyer 
censtued  nriten  on  geometi;  for 
placing  a  list  of   theae  eletnentai; 

genendiiatioiu  at  the  head  of  their 
treatiset,  aa  »  fint  exerciae  to  the 
learner  oF  the  faculty  which  will  be 
required  in  him  at  every  step,  that  of 
apprehending  a  general  troth.  And 
the  atodent  of  logic,  in  the  discuaeioii 
ereo  of  such  trathi  aa  we  have  cited 
above,  acqairett  habits  of  clnnunspect 
interpretation  of  words,  and  of  exactly 
meaaoring  the  length  and  breadth  of 
*     B,  which  are  among  the 


3  3-  Having  noticed,  in  order  to  ex- 
clude from  the  province  of  SeasoTung 
or  Inference  properly  so  called,  the 
oasea  In  which  the  progreesion  from 
one  truth  to  another  is  mdy  apparent, 
the  logical  consequent  being  a  mere 
repetition  of  the  logical  antecedent ; 
we  now  paas  to  thoie  which  are  eaasB 
of  inference  in  the  proper  acceptation 
of  the  term,  those  in  which  we  set  out 
from  known  truths,  to  arrive  at  others 
really  distinct  from  them. 

lieaaonlng.  In  the  extended  Mn«e  in 
which  I  uae  the  term,  and  in  which  it 
is  ■jnonymouB  with  Inference,  is  popu- 
larly aaid  to  be  of  two  kinds  t  reason- 
ing from  particulars  t«  generals,  and 
reasoning  from  generals  to  particulars ; 
the  former  being  called  Induction,  the 
latter  Ratiocination  or  Syllogism.  It 
will  presently  be  shown  that  there  is 
a  third  spaoies  of  reasoning,  which  falls 
nnderneitherof  these  descriptions,  and 
which,  nevertheless,  is  not  only  valid, 
butisthefoundationoi  both  the  others. 

It  is  necessary  to  observe,  that  the 
cipressiona,  reasoning  from  particulars 
to  generals,  and  reasoning  from  gene- 
rals to  partioutars,  are  recommended 
by  brevity  rather  than  by  precision, 
and  do  not  adequately  mark,  without 
the  aid  of  a  commentary,  the  distinc- 
tion between  Induction  (In  the  sense 
now  adverted  to)  and  Ratiocination, 


The  meaning  Intended  by  these  ex- 
pressions is,  that  Induction  is  inferrinj; 
a  proportion  from  propositions  Itit 
gmenU  than  itself,  and  Ratiocination 
is  inferring  a  proposition  from  propoei- 
tlons  f^vally  or  mart  general.  When, 
from  the  olwervatlon  of  a  number  of 
individual  instances,  we  ascend  to  a 
general  proposition,  or  when,  by  com- 
bining a  number  of  general  proposi- 
tions, we  conclude  from  them  another 
proposition  still  more  general,  the  pro- 
cess, which  is  substantially  the  same 
in  both  instances,  is  called  Induction. 
When  from  a  general  proposition,  not 
alone  (for  from  a  single  proposition 
nothing  can  be  concluded  which  Is  not 
involved  in  the  terms),  but  by  combin- 
ing it  with  other  propositJons,  we  infer 
a  proposition  of  the  same  degree  of 
generality  with  Itself,  or  a  less  general 
proposition,  or  a  proposition  merely 
individual,  (he  process  Is  Ratiocina- 
tion. When,  in  short,  the  conclusion 
Is  more  general  than  the  largest  of  the 
premises,  the  argument  Is  commonly 
called  Induction  ;  when  less  geiienU, 
or  equally  general,  it  Is  Ratiocination. 

As  all  experience  begins  with  indi- 
vidual cases,  and  proceeds  from  them 
to  generals,  it  might  seem  most  con- 
formable to  the  natural  orderof  thought 
that  Induction  should  be  treated  of 
before  we  touch  upon  Batiocination. 
It  will,  however,  be  advantageous,  in 
a  science  which  ainu  at  tracing  our 
acquired  knowledge  to  Its  sources, 
that  the  inquirer  should  commence 
with  the  latter  rather  than  with  the 
earlier  stages  of  the  process  of  con- 
structing our  knowledge  ;  and  should 
tracederivative  truths  backward  tothe 
truths  from  which  they  are  deduced, 
and  on  which  they  depend  for  their 
evidence,  before  attempting  to  point 
out  the  original  spring  from  which  both 
ultimately  take  thair  rise.  The  ad- 
vantages of  this  order  of  proceeding 
in  the  present  instance  will  manifest 
themselves  aa  we  advance,  in  a  man- 
ner superseding  the  necessity  of  any 
further  justification  or  explanation. 

Of  Induction,  therefore,  we  shall 
sajr  no  more  at  present,  than  that  it 
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at  least  is,  without  doubt,  a  process 
of  real  inferanee.  The  ooncluBion  in 
an  induction  embraecR  more  than  ia 
contained  in  the  premieeB.  The  prio- 
cipte  or  law  oolleclfid  fmm  particular 
iuatances,  the  general  prapoaition  in 
which  we  embody  the  result  of  our 
Eiperience,  covers  a  much  larger  ex- 
tent of  ground  than  the  individual 
experimenU  which  form  its  baaia.  A 
principle  ascertajned  by  experience  ia 
mnre  than  a  mere  summing  up  of 
what  has  been  apeciiioaU;  observed 
in  the  individual  cases  which  have 
been  examined  ;  it  i4  a  generaliaation 
grounded  on  those  cases,  and  expres- 
sive of  our  belief  that  what  we  there 
found  true  is  true  in  an  indefinite 
number  of  cases  which  we  hare  not 
examined,  and  are  never  likely  to 
examine.  The  nature  and  grounds 
of  this  inference,  and  the  conditiooB 
neceasarf  to  make  it  legitimate,  will 
be  the  subject  of  discussion  in  the 
Third  Book ;  but  that  such  inference 
really  takes  place  ia  not  susceptible  of 
question.  In  every  induction  we  pro- 
ceed from  tmCha  which  we  knew  to 
trutha  which  we  did  not  know  ;  from 
facts  certified  by  observation  to  facta 
which  we  have  not  observed,  and  even 
to  facta  not  capable  of  being  now  ol>- 
served  ;  future  facta,  for  example ; 
but  which  we  do  not  hesitate  to  be- 
lieve on  the  sole  evidence  of  the  in- 
duction itaelf. 

Induction,  then,  ia  a  real  process  of 
Seasoning  or  Inference.  Whether, 
and  in  what  sense,  as  much  can  be 
said  of  the  Syllogism,  remains  to  be 
determined  by  the 
which  we  are  about 


CHAPTER  n. 


g  I,  Thb  analysis  of  the  Syllogism 
has  been  so  accnrately  and  fully  per- 
formed in  the  common  manuals  of 
Logic,  that  in  the  present  work,  which 
ia  not  designed  as  a  manual,  it  ia 
sufficient    to    recapitulate, 


eauid,  the  leading  results  of  that 
analyais,  as  a  foundation  for  the  re- 
marks to  be  afterwards  made  on  the 
fimctione  of  the  Syllogism,  and  the 
place  which  it  holds  in  science. 

To  a  legitimate  syUogism  it  ia 
essential  that  there  should  be  three, 
and  no  more  than  three,  propositions, 
namely,  the  coneluaioo,  or  proposition 
to  be  proved,  and  two  other  proposi- 
tions which  tcsether  prove  it,  and 
which  are  called  the  premises.  It  ia 
essential  that  there  ^ould  be  three, 
and  no  moro  than  three,  terms, 
namely,  the  subject  and  predicate  of 
the  conclusion,  and  another  called  the 
middle  tenn,  which  must  ije  found  in 
both  prenuaes,  since  it  is  by  means  of 
it  that  the  other  two  terms  are  to  be 
connected  tt^ether.  The  prodicate  of 
the  conclusion  is  called  the  major 
term  of  the  ayllt^ism  ;  the  subject  of 
the  conclusitHi  is  called  the  minor 
term.  As  there  can  be  but  throe 
terms,  the  major  and  minor  terms 
must  each  be  found  in  one,  and  only 
one  of  (he  premises,  together  with 
the  middle  term  which  ia  in  them 
both.  The  premise  which  contains  the 
middlelenn  and  the  major  term  iscalled 
the  major  premise  ;  tJiat  which  con- 
tains the  middle  term  and  tbe  ninor 
term  ia  called  the  minor  premise. 

Syllogisms  are  divided  by  some 
logicians  into  three  figant,  by  others 
into  four,  according  to  the  position  of 
the  middle  term,  which  may  either  be 
the  subject  in  both  premises,  the  pre- 
dicate in  both,  or  the  subject  in  one 
and  the  predicate  in  (he  other.  The 
most  oonunou  case  is  that  in  which 
the  middle  tenn  is  the  subject  of  the 
major  premise  and  the  predicate  of 
the  minor.  This  ia  reckoned  as  the 
first  figure.  When  the  middle  term 
is  the  predicate  in  both  premises,  the 
syllogism  belongs  to  the  second  figure  ; 
when  it  is  the  subject  in  both,  to  the 
third.  Id  the  fourth  figura  the  mid- 
dle term  is  the  subject  of  the  minor 
premise  and  the  predicate  of  the 
major.  Those  writers  who  reckon  no 
mare  than  three  figures  include  thia 
CMS  in  (he  first. 
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Ecich  figure  is  divided  into  laoodt, 
according  to  what  are  colled  the 
•juanliti/  fuid  qvalUy  of  the  prr^mei- 
tions,  that  is,  according  aa  thoy  are 
nniversal  or  particular,  affirmative  or 
negative.    The  foUowiug  ore  examples 


of  all  the  legitimate  mocxlB,  that  is 
all  those  in  irhich  the  conclusion  cor- 
rectly follows  from  the  premisea.  A 
ia  the  minor  tenn,  G  the  majoi-,  Bthe 
middle  term. 


AllBisO 
All  A  is  B 
therefore 

AUAiaC 


FiBsT  FiauBR. 
NoBisC  AIlBisC 
AU  A  ia  B  Some  A  ia  : 
therefore  that«fDre 

No  A  is  C         Some  A 


O 


Second  FiatrKK. 
AUCiaB        NoCisB 
No  A  is  B         Some  A  U  B 
therefore  therefore 

No  A  is  C         Some  A  is  not  G 


All  B  Is  A 

thenrfoH.       merei 
C  Some  All  C  Borne  i 


HoBliA 
tbsrefi 


FOUBTH  FlODBK. 

aoma  ClsB       NoClsB  NaCiiB 

AIlBlaA  AUBiaA  Soma  B  ia  A 

's  ttaareforc 


It  C       EDme  A  Is  C  . 


tot 

assigned  to  n'n^u^r  propositions ;  not, 
of  course,  bet^uae  such  propoaitiona 
are  not  used  in  ratiocination,  but  be- 
cause, their  predicate  being  affirmed 
or  denied  of  the  whole  of  the  subject, 
they  ara  rantud,  for  the  purposes  d 
the  ayUogiam,  with  niuveiaal  proposi- 
tions. Thos,  these  two  syllogisms — 
All  men  are  mortal,  All  men  ue  mortal, 
All  kings  are  men,        Hocntes  ia  a  man, 

t£aralDre  tbsrerore 

All  king!  are  mortal,    Bocratda  la  morial, 

ore  M^uiDents  precisely  similar,  and 
are  both  ranked  in  the  first  mood  of 
the  first  figure.* 


The  reasons  why  syllogisms  in  any 
of  the  above  forms  are  Intimate,  that 
is,  why,  if  the  premiaea  are  true,  the 
conclusion  must  inevitably  be  eo,  and 
why  this  ia  not  the  case  in  any  other 
possible  mood,  (that  is,  in  any  other 
combination  of  universal  and  parti- 
cular, aEBrmative  and  negative  pro- 
positions, )  any  person  taking  interest 
in  these  inquiries  may  be  presumed  to 
have  either  learned  from  the  common 
school-booka  of  the  syllogistic  logic,  or 
to  be  capable  of  discovering  for  him- 
self. TTie  reader  may,  however,  be 
referred  for  every  needful  explanation 
to  Archbishop  Whately's  EirmetUi  of 
Logic,  where  he  will  find  stated  with 


whlcblHhinisdf  pnoHneiasanaqulTalent    1 
(Or  Uulvanal.  that  of  Total.    He  would    1 


1  entitet]'  from  tha  syllo^m.     B«    1 


anlng  ol  the  word  SoenLtfa.  thsra  Is 
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philoaDpbksl  precliion,  and  explained 
with  remarkable  penipicutty,  the  whole 
of  the  cmmnon  dactiine  of  the  ayllo- 

giim. 

All  valid  ratiocinatiaa,  all  reason- 
ing ''J  nhich,  from  general  proposi- 
tions previoualy  udmitted,  other  pro- 
positions equally  or  leu  general  are 
inferred,  may  be  exhibit^  in  some 
of  the  above  forms.  The  whole  of 
Uudid,  for  example,  might  be  thrown 
without  difficulty  into  a  series  of  syl- 
logisms, regular  in  mood  and  figure. 

Though  a  syllogism  framed  accord- 
ing to  any  of  these  formula  ia  »  valid 
ailment,  all  correct  ratiocioation 
admits  oE  being  stated  in  eyll(^aini 
iriit,  poor,  and  ■  man,  and  we  mere);  re- 
pent the  coucurrencB  whloh  to  seleoled 
Iram  (he  whole  offmgate  of  properties 
tnaklug  UD  Uis  wbile,  Soomtn.  The  oust 
is  ODfl  under  the  head  *Qredter  and  Lem 
ConDDlatbn '  In  EquiTntent  Frapoallloiul 
Forms,  or  Inimediate  Jnferonoe. 

"  But  Ihe  BXnmpla  In  this  form  does  cot 
doJuitloetothesTllaglsmofiiiigixIiirs.  We 
mnet  umpose  boui  propositions  to  be  reai, 
the  pTsdlostM  iHlna:  fnnowsvinToiied  m 
tluaubjsirt.    Thus 

Bocrstei  was  the  master  at  Plato, 

SooralM  fought  at  Dsiium, 

The  mastar  of  Pbto  fought  at  DeUum. 

"  It  m-iy 'airty  bo  i'     ' 

translMoiiB,  in  this  iD 
more  than  equivalent 
poaitlon  'Socnlawss  uin  uii»H>r  ui  imiu 

the  two  premises,  li  obviomj^  nutJiliig 
more  tbsb  a   grammatLod   abbreviation. 


of  the  fint  figure  alone.  The  rules 
for  throwing  an  u'gument  in  any  of 

the  other  figures  into  the  first  figure 
are  called  rules  for  the  ndaction  of 
syllogisms.  It  is  done  by  the  convrr- 
tion  of  one  or  other,  or  both,  of  the 
premises.  Thus  an  ailment  in  the 
first  mood  of  the  second  figure,  na — 

NoCisB 

All  A  is  B 

Ho  A  is  C, 

may  be  reduced  as  follows.  The  pro- 
position, No  C  is  B,  being  on  universal 
negative,  admits  of  simple  conversion, 
and  may  be  changed  into  No  B  ia  C, 
which,  as  we  showed,  ia  the  very  same 
seen,  rests  upon  Ibe  sunpodtlon  that  t)ia 
name  Socrates  bus  a  meaning ;  thnt  man, 

and  that  by  predicating  them  of  SaeTat«a 


i,   "a  Bingls  n«m>i| 
itlon  nppropriat*d   t 

necessarliy  li>di<»te 


ce,  are  aojtbing  .  poor.    Otherwise  it  would  io 

IS.    PoTtbepnv    Boeratefl  bad  grvwn  riob.  or 

mantnl  /aoiiltlBS  by  lUnus,  \t 


oil  out,  to  opplfcablo.  if  ttt 
inlvensl  propositions  as  1 
ivory  lyUo^m  the  cone 


Bocratos.    It  cod 
than  had  been 


u"ly  said.    The  full 


I  sie  int 


linte^gent : 
-  liberty  taken  hf 
*"-  ~  the  two  pre- 


. . light  use 

nnstioB,  and  gives  ouly  I  Mr,  Bain,  otjofniiig  together  thi 
never  oousider  tbat  BO    mites  ss  it  they  wure  one— "Ah  una  an 
inference,  a  etap  in  'insects  aud  intelligent  "—and  might  say 

drop  from  a  complex  m^e  nc  rui  infercnct^  but  merely  repro- 
tiou  nat  dealrcd  at  the  duce  part  of  what  bad  bean  pnvioual/ 
iparatlon  keeps  strictly  I  said.  Mr.  Bain's  Is  renUy  so  objectloa  to 
or  equivalence,  or  Im-  i  the  syllogism  Itselt,  or  at  all  eveiiu  to  the 

In  bo  way,  therefara,    third  figure  :  ithas  no  special  ^i^llcabUi^ 

two  singular  premises    t"  -'-— ^-- "^ — 


a  syllogism  with  two  singular  prei 
viewed  u  a  genuine  sytWulu  o 


I,  as  wHl  hsT. 


to  singular  propoeitloni 
*  Not*  to  1 4  el  ths  chapter  on  DaAnitien, 


h.Googlc 
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Msertion  in  otbet  words — the  Btune 
fact  diffetentlyeipreBsed,  ThJitnms- 
foniMtion  having  been  effected,  the 
argument     usumes    the    fidlowing 

No  B  w  C 

All  A  IB  B 
therefore 

NoAfaC 
which  is   a  good   sjiUi^ism  in  the 
Eecoodmoodolthefirat  figure.    A^ain, 
an  argument  in  the  first  mood  oE  the 
third  figure  muet  resemble  the  follow- 

""^ '  AU  B  in  0 

AllBiaA 

therefore 

Some  A  is  0, 

where  the  minor  preniiBa,  All  B  is  A, 

conformably  to  what  was  laid  down 
in  the  last  chapter  reepecttng  universal 
affirmatives,  does  not  admit  of  limple 
oonrenion,  but  ma;  be  converted  per 
aecident,  thus,  Some  A  Ib  B  ;  which, 
though  it  does  not  express  the  vb(4e 
of  what  is  assorted  in  the  propoeition 
All  B  is  A,  exprsBBea,  ae  waa  formerly 
shown,  part  of  it,  and  mu»t  therefore 
be  true  If  the  whole  U  true.  We  have 
then,  as  the  result  of  the  reduction, 
the  following  syllogism  in  the  third 
mood  of  the  first  figure  : — 


ofthe  ,  , 

may  be  reduoed  to  some  one  ol  the 

four  moods  of   the  iintL     Ii 


Or  if  more  eignificant  symbols  are 

preferred  ; — ■ 

To  prove  an  affirmative,  the  argu- 
ent  must  admit  of  being  stated  in 

this  form : 


which  ci 


Every  B  is  C      No  B  is  C 
AHA     >.   „    All  A      (.   _ 

Some  A  i  "  ^'   Some  A  j  "  ^■ 
therefore  therefora 

AJIA     1.  (,    NoAis  i 

Some  A  i  Some  A  is  not  i 


0. 


AJI  animals  ai 
All  men     ) 


Allmen      1 
Some  men  >  are  mortal 
Socrates     ) 
To  provB  a  negative,  the  ar^ment 
must  be  capable  of  being  expreesed 
""  this  form  :— 

of  self-control 


No  one  who  is  cajiable  of  i 
is  necesaariiy  viciou 


proved  in  any  of  the  last  three  figurep, 
may  be  prored  in  the  first  figure  from 
the  same  premises,  with  a  slight  altera- 
tion in  the  mere  manner  of  expressing 
them.  Every  valid  ratiocination, 
therefore,  may  be  stated  in  the  first 
figure,  that  is,  in  one  of  the  following 


All  Heroes 

Some  negroflB    >    "  ;""J 

Mr.  A'sn<^i      =™' 
therefore 

No  negroes  are  1 

Some  negroes  an  not  >        .  .       • 

Mr.  A's  negro  is  not  ) 

ThoDgh  all  ratiocination  admits  of 
being  thrown  into  one  or  the  other  of 
these  forma,  and  sometimes  giuns  con- 
siderably by  the  transformation,  both 
in  clearness  and  in  the  obviousness  of 
its  oonseejuence  ;  there  are,  no  doubt, 
cases  in  which  the  argument  falls 
more  naturally  into  one  of  the  other 
three  figures,  and  in  wbicJi  its  con- 
clusivenesB  is  more  apparent  at  the 
first  glance  in  those  figures,  than  when 
reduced  to  the  first  Thus,  if  the 
pnqioBition  Were  that  pagans  may  be 
virtuous,  and  the  evidence  to  prove 
it  were  the  example  of  Aiistides  i  a 
syllf^ian  in  the  third  figure, 
Aristides  was  virtuous, 
Aristidea  was  a  pagan, 

tJierefore 
Some  pagan  wna  virtuous, 
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would  be  a  mnre  n*tiual  mode  of 
■tating  tho  argument,  and  would  con? 
conviction  more  instantly  honie,  tluui 
the  some  retiodnation  Btraioed  into 
the  first  figure,  thus — 

Ariatides  was  virtuous. 
Some  pagia  was  AiiatJdee, 
therefore 

A  German  philosopher,  Lambert, 
whose  Neuft  Organoa  (published  in 
the  year  1764)  contains  among  other 
things  one  of  the  moat  elaborate  and 
complete  eipositioas  which  hod  ever 
been  made  <if  the  syllogistic  doctrine, 
has  eipressly  examinad  what  sort  of 
arffumentB  fall  most  naturally  and 
smtably  into  each  of  the  four  figures  ; 
and  his  investigation  is  chatactorised 
by  great  ingenuity  and  clearness  of 
thought"  The  argument,  however, 
ifl  one  and  the  same,  in  whichever 
figure  it  is  expressed ;  since,  as  we 
have  already  seen,  the  premises  of  a 
syllogism  in  the  second,  third,  or  fourth 
figure,  and  those  of  the  syllt^ism  in 
the  first  figure  to  which  it  may  be  re- 
duced, are  the  same  premises  in  every- 
thing except  language,  or,  at  least,  as 
much  of  them  as  contributes  to  the 
proof  of  the  conclusion  is  the  same. 
We  are  therefore  at  liberty,  in  confor- 
mity with  the  general  opinion  of  logi- 
cians, to  consider  the  two  elementary 
forms  of  the  first  figure  as  the  universal 
types  of  all  correct  ratiocination  ;  tho 
one,  when  the  conclusion  to  be  proved 

B  nre,  "  The  first  Iiure 
iCaverj  or  p»«of  of  tha 
piuporuca  ui  LUD  .uiriK  ;  the  lecond  to  the 
dlAcovfir;  or  proof  of  tlie  dlBtlnctiDOa  bo- 
tw«R  thin^ ;  ths  thiid  to  the  diflcovory 
or  proof  of  liiatauces  and  excoptlonB  ;  tho 

the  different  speclea  of  a  ^dub."  The  re- 
f  oTDTico  of  e  jrllogismH  In  til  e  last  throe  flares 

Ijert^fl  <mluloii,  strained  niid  unnatunl ;  to 

him,  a  sepamto  axiom.  co-ordLnnte  nnd  of 

anal  MiUiority  wllh  tlist  rfirtuin,  nud  to 
rich  he  girea  tbe  names  of  dletvm  di 
diWB  for  tho  second  figure,  ilfrlum  de 
anntpla  for  tho  third  and  didBm  d€  nei- 

iDfirt.  ohsp.  i'.  I  Jig  tl  set.    Mr.  Ballaj, 


is  suited  (( 


ir  viaw  ol  the  subject. 


is  affirmttive,  tbe  other,  when  it  te 
negative  ;  even  though  certain  aigu. 
ments  may  have  a  tendency  to  clothe 
themselves  in  the  form  of  the  second, 
third,  and  fourth  figures ;  which,  how- 
ever, cannot  p<»sibly  happen  with  the 
only  class  of  argumenta  which  are  oE 
first-rate  scientific  importance,  those 
in  which  the  conclusion  is  an  univetHal 
affirmative,  such  uonclnsioDS  being 
susceptible  of  proof  in  tbe  first  figure 

'  Bines  this  chapter  was  wrltton,  two 
trestiBea  have  appeared  (or  tather  a  treatise 
aiid  a  Aagmsut  ol  a  treatiao)  which  aim 
at  a  further  iroprovemciit  in  tho  theory  ol 


■        d  Logic: 


1  Probable  ;  "  a 


Tuforeuce,  Vecenary  at 
tlie  "New  Analytic  or 

attached  as  an  Append ._  ,_ 

HsniUlon'e  i>ucuuiani  oh  FhiloiBpliy,  and 
at  greater  length,  to  Ills  paelhuDKma  Zee- 

In  Hr.  De  Morgu's  volui 


tempt   to  bring  within 

be  drawn  from  pronilBee  of 
cllased  sa  particular.  Mr. 
terves,  very  lastly,  that  fro 


IhuEif  & 


Yb,"b 


■oceediug  ot 
lally  deSiilf 


unlveresl  formulBfor  BuX^lnferenccs  ; 

technical  languof^,  but  a  fonoldnkrie  array 
of  Hyrabols  anaJoKoiis  to  theee  of  algobrm. 

in  the  cases  examined  by  Mr,  De  Horgaii, 
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§  2.  On  examining,  then,  thege  two 
general  formiils,  we  find  that  in  both 
nf  them,  one  premiBe,  the  major,  is  an 
univeraoJ  proposition  ;  and  according 
aa  this  ia  nffimiative  or  negative,  tlie 
concliiaion    ia  eo  too.     All     " " ' 

mm  legltl mutely  be  dtnim,  SDd 
dimuT  theory  ttlcet  no  accoui 
1  will  not  UT  tluit  it  WHS  not  > 
to  •.hon  iu  detail  liow  these  all 
reduced  to  formulie  as  rlgoroui  u  inc 
Aristutlff.  What  Mr.  De  Morgac  hu 
use  worth  doino;  ones  (perhsps  moro 
once,  as  a  ichool  exercise) ',  but  I  que 
IC  its  results  ore  worth  Btudylog  and 
tering  for  iioj  practical  purpou.    tbt 


th  whUe 


iitfallei 


aictafom) 

Hit  Hie  laJUclB 


Propnidtioa  to  til 
pOdltlou   being  ol 

"The  coneequent  reducUon  of  the  Cod- 
•wsion  at  FraposltlDiis  trom  tliree  species 
to  one— that  ol  Simple  CoDierslon. 

"The  reduction  ofoU  the  e*H(™liaw  of 
Categorical  Srllogiims  to  a  ehigle  Canon. 

"The  BToludoD  from  that  one  canon  at 

l  tlie  SpecicB  sod  rarletiee  ef  Syllogisms. 

"The  abrogatlou  of  all  the  SptcM  La»4 

SyUogiani. 


fallacy  Into  that  territory,  ii 
iog  lor  it  on  a  territory  of  b 

dJcului  of  PiobahiUties,  tb' 
in  pocaession  of  tiie  only  gr* 

poaitiona  (short  of  uiiivers; 

of  speculation  or  of  pnu^tlce. 
In  a  few  peculiar  cases,  adml 

be  traosiated  iiklo  Mr.  Do  U 


"  quAntiflcadou  of  tlie  predicat 
described  08  fr^lowa:— 

"Logically"  (I  quota  hig  words)  " 
ought  lu  take  into  account  tiia  quanti 

for  manlfoBt  reasons,  elided  in  its  ecp 
eion.  not  only  of  tho  subject,  but  alee 
Uie  predioitu  of  a  Judgmeut."  All  A  is 
Is  equivalent  to  all  A  is  «>;»(  E    No  J 


forms  of  iLSB 
obtain  iwot 


tile  ordinary  cliiaakflcation  of  Fiopouittons. 
All  propiMiitione,  then,  being  supposed  to 


ea  a  QBw  sat  of  syllotfistic  rules, 
different  from  fiia  common  om 
il  riaw  of  the  point 


tion,  therefore,  stoHa  from  a  gentrtU 
proposition,  principle,  or  assumption  : 
a  propoeition  in  which  a  predicate  is 
affirmed  or  denied  of  an  eotiro  clau  ; 
that  is,  in  which  •ome  attribute,  or 
the   negation   of  Bome  attribute,  it 


lienlific  aud  aoal 


libility  of  lliree  Svllog. 


essential  Tulatton  In  (ylloglslic  (orm ;  and 
the  consequent  abaurtuty  of  EtcducinB  Uie 
syllogisms  of  tbe  other  ^guros  to  tlie  nrst. 

"An  enouucemsnt  of  one  ^r^nic  Prin- 
eiptf  for  each  Ifgure. 

"A  determination  of  the  true  number  of 
IbH  Legitimate  Uooda  i  with 

■'  Thoh'  ampMcatioa  in  number  (thirty- 

"  fbelr  numerical  equality  under  all  the 


"That,  In  the  second  and  third  figures, 
tlonto  the  middle  term,  there  is  not!  as  in 

mutually  containing  and  contained,  in  the 

"  ConsequenUy,  in  the  second  andtiiird 

minor  piemise,  aud  there  are  two  ludifls- 
rent  conclusions :  whereaain  the  first  the 


cailydeinite  syllogism,'*  that  the  forme  it 
suppUes  ale  reaUy  aiailabie  as  a  test  of  the 

tlons  In  the  common  forra  may  alwayahave 

nu.cnBbleto9irW!HHmilton"ar^.   Con- 
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uierUd  of  ma  indefiiiite  nnmber  of 
objects  distinguished  bjr  a  common 
characteristic,  and  deaignated  in 
sequence  by  a  commun  luuije. 

Tiie  other  premise  is  always  affii 
ti  ve,  and  asserts  that  something  (which 
may  be  either  an  individual, 
or  part  of  a  claaa)  belongs  t  . 
inoluded  in,  the  olass  respecting  whicb 
something  was  affirmed  or  denied  in 
the  major  premise.    It  foUovra  that 
the  attribute  affirmed  or  denied  of 
the  entire  claaa  ma;  (if  that  affirma- 
tion or  denial  was  oorreot)  be  affirmed 
or  denied  of  the  object  or  objecti 
aJl^^d  to  be  included  in  the  class 
and  this   is  precisely  the 
made  in  the  conclusion. 

Wliethec  or  not  the  faregtnng  is 
adeqnate  acoount  of  the  conetitue 
parts  of  the  syllogism  will  be  presently 
considered  ;  but  as  far  as  it  goes  it  is 
a  true  account.  It  haa  accordingly 
been  generalised,  and  erected  int 
logical  maxim,  on  which  all  ratiocl 
tion  is  said  to  be  founded,  insomuch 
that  to  reason  and  to  apply  the  max 
are  supposed  to  be  one  and  the  aa: 
thing.  The  maxim  is,  That  whatei 
can  be  alGrmed  (or  denied)  of  a  daas, 
may  be  affirmed  (or  denied)  of  every- 
thing included  in  the  class.  This 
axiom,  supposed  to  be  the  basis  of 
the  syllogistic  theory,  is  termed 
by  logicians  the  dictum  de  out 

This  maxim,  however,  when 

appears 

physics  once  indeed  generaUy  received, 

but  which  for  the  last  tw< 


the  prediqatfl  Is  "always  uudentocid  In 
thought."  It  is  Implied,  but  la  not  preieiit 
propDiltiaD.  Ttie  quantification  of  the  pre- 

propoflithm,  actually  Ivada  the  mind  out 
of  the  propoalllon  lota  another  ordor  at 


(ONING. 

baa  lieen  considered  as  finally  aban- 
doned, thongh  there  have  not  been 
wanting  in  our  osvn  day  attempts  at 
ita  revival  So  long  as  what  ara 
termed  Universale  were  regarded  m 
a  peculiar  kind  uf  substancei,  having 
au  objective  existence  distinct  from 
the  individual  objects  classed  under 
them,  the  dittam  de  amni  conveyed 
an  importftnt  meaning,  because  it  ex- 
pressed the  intercomiaunity  of  nature, 
which  it  was  necessary  on  that  theory 
that  we  should  suppose  to  exist  be- 
tween those  general  substanoes  and 
the  particular  substances  whicb  were 
subimlinBted  to  them.  That  every- 
thing predioable  of  the  universal  waa 
predicable  of  the  various  individuals 
contuned  under  it,  was  then  no 
ical  pKpceition,  but  a  statement 
of  what  waa  conceived  as  »  funda- 
mental law  of  the  universe.  The 
assertion  that  the  entire  nature  and 
properties  of  the  lubilantia  SAMinda 
formed  part  of  the  nature  and  pro< 
pertisB  of  each  of  the  individual  sub- 
BtancoH  oalled  by  the  lonie  name — 
that  the  properties  of  Man,  for 
example,  were  properties  of  all  men — 
"  >paBition  of  real  significant 
n  did  not  mean  all  men,  but 


niveraal,  a  genua  or  species, 
entity  per  te,  but  neither 
>re  nor  lese  than  the  individual  aub- 
inces  themselvee  which  are  placed 
the  class,  and  that  there  is  nothing 
real  in  tbematterexcepttiiose  objects, 
omnton  name  given  to  them,  and 
u.  Forwhenwasar- AUmsaui>inoTv 
vB  almpi;  msan  to  afflrtn  tliB  atttllnite 


■UUty  of 


siartal  in  the  c 


tliinking  at 


roraomoaiUBcialpiirptiMi  thatwa  avorloofc 
lit  tbs  pn>poaltioji  In  tLa  aapact  in  whfob 

□ama,  alUicr  tiioliidliig  tbs  subject  onl;, 
gr  the  HubJsiiC  and  KHuatbiug  moil.    (Boa 


tha  twanty-Aecond 
already  rsferrad  to,  ' '  An  Sxamlnatli 
eir  William  HamiltDn'a  Phllonphr." 


subjaot. 
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cnmiaon  nttributes  indicated  by  the 
nainR ;  what.  I  should  be  ^lad  to  know, 
do  we  leam  by  being  tuld,  that  what- 
ever can  be  affirmed  o[  ■  clusa  may 
be  affinned  uf  every  object  contained 
in  the  clara  T  Tbe  clajw  u  nothing 
but  the  ubjecta  contained  in  it ;  And 
the  diduM  dt  omni  merely  amounts 
to  tbe  idenUcal  propoeition,  that 
whatever  u  trne  of  certain  objecta  is 
true  of  each  of  those  objects.  If  all 
ratiocination  were  no  more  than  the 
application  of  Uiia  maiim  to  particular 
casea,  the  syllogism  would  indeed  be, 
what  it  has  so  often  been  declared  to 
be,  solemn  trifling.  The  dicUim  dt 
oBuit  is  on  a  par  with  another  tmth, 
which  in  its  time  Waa  also  reckoned 
of  great  importance,  "Whatever  ia, 
is."  To  give  any  real  meaning  to  the 
dittwM  de  omni,  we  muet  consider  it 
not  as  an  axiom,  but  as  a  definition  ; 
we  must  look  upon  it  as  intended  to 
explain,  in  a  circuitous  and  pora- 
|lhrsBtic  manner,  the  meaning  of  the 
ynxAdau. 

An  error  which  seemed  finally  re- 
futed and  dislodged  from  thought, 
often  needs  only  put  on  &  new  aujl  of 
l^raaes,  to  be  welcomed  back  to  its 
old  quartera,  and  allowed  to  repose 
unquestioued  for  another  cycle  of  ages. 
lifodem  philoeopheiB  have  not  been 
sparing  m  their  contempt  for  the 
■cholaatic  di^ma  that  genera  and 
species  are  a  peculiar  kind  of  aub- 
Btances,  which  general  substances 
being  (he  only  permanent  things, 
while  the  iudiridual  substancea  com- 
prebended  under  them  are  in  a  per- 
petual fluic,  knowledge,  which  neccs- 
Mrily  imports  itability,  can  only  have 
TelatioD  to  those  general  subBtanoea  or 
imiversals,  and  not  to  tbe  foots  or 
particulars  included  under  them. 
Vet,  though  nominally  rejected,  this 
very  dootiine,  whether  disguised  under 
the  Abstract  Ideas  of  Looke,  (whose 
Bpeenlations,  however,  it  has  less 
vitiated  than  those  of  perhaps  any 
other  writer  who  has  been  infected 
with  It,)  under  the  ultr»-nominali»m 


n«ver  censed  to  poison  philosophy. 
Once  accustomed  to  ciinsider  scientific 
investigation  as  essentially  consisting 
in  the  study  of  univera^,  men  did 
not  drop  this  habit  of  thought  when 
they  ceased  to  regard  universals  as 
posseasing  an  independent  existence  : 
and  even  those  who  went  the  length 
of  considering  them  as  mere  munes, 
could  not  free  themselves  from  tha 
nation  that  the  investigation  of  tmth 
consisted  entirely  or  partly  in  some 
kind  of  conjuration  or  juggle  with 
those  names.  When  a  phUoaopher  | 
adopted  fully  the  Nominalist  view  of  : 
the  signification  of  general  language,  | 
retaining  along  with  it  the  didam  de  l 
«mni  as  the  foundation  of  all  reason-  ! 
ing,  two  such  premisea  fairly  put  to-  j 
gather  were  likely,  if  he  Was  a  consis- 
tent thinker,  to  land  him  in  rather 
startling  conclusions.  Aceordlr^ly  it 
lioa  been  Beriously  held,  by  writen 
of  deserved  celebrity,  that  the  process 
of  arriving  at  new  truths  by  reasoning 
consists  in  the  mere  substitution  of 
one  set  of  arbitrary  signs  for  another  ; 
a  doctrine  which  they  suppose  to  de- 
rive irresistible  oonfinnation  from  the 
example  of  algebra.  IE  there  were 
any  process  in  sorcery  or  necromancy 
mote  pretematoral  than  this,  I  should 
be  much  surprised.  The  culminating 
point  of  this  philosophy  is  the  noted 
aphorism  oi  Condilliic,  tliat  a  acieocs 
is  nothing,  or  aoarcely  anything,  l>at 
snc  langiu  bten  faiU  ;  in  other  words 
that  the  one  sufficient  rule  for  dis- 
covering the  nature  and  properties  of 
objects  is  to  name  them  properly ;  as 
if  tbe  reverse  were  not  the  truth,  that 
it  is  impcesible  to  name  tJiem  properly 
except  in  proportion  as  we  are  already 
acquainted  with  theii  nature  and  pro- 
perties. Can  It  be  neoenary  to  m,y, 
that  none,  not  even  the  tooHt  trivial 
Itnowledge  with  reaped  to  Thinga, 
ever  was  or  could  be  originally  got  at 
by  any  conceivable  manipulation  of 
more  nomee,  as  such  ;  and  that  what 
can  be  learned  from  namea,  is  only 
what  somebody  who  used  the  names 
knew  before  T  Philoso^ducal  analyF- 
confirms  the  indication   of  como 
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■ense,  that  the  FudcUoh  of  names  is 
but  Uiftt  of  enabling  as  to  remember 
and  eommaniaite  our  thoughta.  That 
they  also  Btrengthea,  evsa  to  an  incsl- 
cnlable  extent,  the  poimr  uf  thought 
itself,  is  most  true :  but  they  do  tbia 
by  no  IntrioBtc  and  peculiar  virtue  ; 
they  do  it  by  the  power  inherent  in 
an  artificial  memory,  an  instnunent 
of  which  few  have  adequately  con- 
flidered  the  immense  potency.  As  an 
ortiSci^  memory,  language  tndy  is, 
what  it  baa  bo  often  been  called,  an 
ioEtniment  of  thought ;  but  it  is  one 
thing  to  be  the  instrument,  and 
another  to  be  the  excluuve  lubject 
upon  which  theinattumeutiseierciBHd. 
We  think,  indeed,  to  a  considerable 
extent  bymeanBoi  names,  but  what  we 
think  of  are  the  tfaings  called  by  those 
names  ;  and  there  cannot  be  a  greater 
error  than  to  imagine  that  uiougbt 
can  be  carried  on  with  nothing  in  our 
mind  but  names,  or  that  we  Can  miJce 
the  names  think  toi  ui. 

§  3.  Tboae  who  oooaideied  the  <fu;- 
(um  dt  ontni  as  the  foundation  of  the 
ByllogisiD,  looked  upon  Brgnmenta  in  a 
manner  oonesponding  to  the  errone- 
ous view  whii^  Hobbes  took  of  pn>- 
posidoni.  Because  there  are  some 
pnwHidtionB  which  are  merely  verbal, 
Hobbes,  In  order  apparently  that  hia 
definition  might  ije  rigorously  uni- 
versal, defined  a  proposition  aa  if  no 
propositions  declared  anything  except 
(be  mwtning  of  woids.  If  Hobbes 
was  right ;  if  no  further  account  than 
tbia  could  be  given  of  the  import  of 

Eropoeitiona,  no  theory  could  be  given 
ut  the  commonly  received  one  of  the 
combination  of  propositions  in  a  syl- 
li^ism.  If  the  minor  premise  asserted 
nothing  more  than  that  something 
belong  to  a  class,  and  if  the  major 
premise  asserted  nothing  of  that  class 
except  that  /it  is  included  in  another 
class,  the  coocluaion  would  only  be 
that  what  was  included  in  the  lower 
class  is  included  in  the  higher,  and 
the  result,  therefore,  nothing  except 
that  the  olossificatiOD  is  conaistent 
with  Itself.     But  we  have  seen  that 


it  is  nosaffident  scoiMint  at  the  mean- 
ing of  a  propositioa  to  say  that  it 
refers  stHnething  to,  or  exclndes  some- 
thing fn)m,actaaB.  Everyprapositioil 
which  conveys  real  inforni^ioo  asserta 
a  matter  of  fact,  d^iendent  on  the  laws 
of  nature,  and  not  on  classification. 
It  asaeila  that  a  given  object  doea  ui 


or  it  affierts  that  two  attributes,  or 
sets  of  attributes,  do  or  do  not  (con- 
Btant]yoroccasionally)co-exiHt.  Since 
such  is  the  purport  of  all  propositions 
which  convey  any  real  knowledge,  and 
sinc«  ratiocination  is  a  mode  of  actjuir- 
ing  real  knowledge,  any  theory  4^  ratio- 
cination which  does  not  recognise  this 
import  of  propositions,  cannot,  we  may 
be  sure,  tie  the  true  one. 

Applying  tliis  view  of  propositions 
to  the  two  premises  of  a  niUogiam, 
we  obtain  the  following  reaufts.  The 
major  premise,  which,  as  already  re- 
marked, is  always  universal,  asserts 
that  all  things  which  have  a  certain 
attribute  (or  attributes)  have  or  have 
not  along  with  it  a  certain  other 
attribute  (or  attributes).  The  minor 
premise  asserts  that  the  thing  or  set 
of  things  which  are  the  subject  of 
that  premise  have  the  first-mentianed 
attribute  ;  and  the  conclusion  ia,  that 
they  have  (or  that  they  have  not] 
the  seooud.  Thus  in  our  former 
example. 

All  men  are  mortal, 

Socrates  is  a  moo, 

3ocrates  is  mortal, 
tbesubject  and  predicate  of  the  major 
premise  are  conuotative  terms,  denot- 
ing objects  and  connoting  attrihutea. 
The  assertion  in  the  major  premise  is, 
that  along  with  one  of  the  two  sets  of 
attributes,  we  always  find  the  other ; 
that  the  attributes  connoted  by  "man  " 
never  eiiat  unless  conjoined  with  the 
attribute  called  mortality.  The  asser- 
tion in  the  minor  premise  is  that  the 
individual  named  Socrates  possesses 
the  former  attributes  ;  and  it  ia  con- 
cluded that  he  possesses  also  the 
attribute  mortality.  Or  if  both  the 
premises  are  general  propositions,  aa — 


Ani 
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of  orery  ergtunent  in  which  facto  and 


B  that  the 


11  kingB  are  i 
therefore 
.  All  kings  &re  v 
the  minor  p(emi>e  aw 
attributes  denoted  by  kingahip  only 
exist  in  conjunction  with  uioee  ugni- 
fied  by  the  word  "man."  The  major 
aaierta  as  before,  that  the  laat-men- 
tioned  attributes  are  never  found 
vithout  the  attribute  of  mortality. 
The  conclusion  is,  tbat  whereier  the 
attributes  of  liingahip  are  found,  tbat 
of  mortality  ia  foond  also. 

If  the  raajorpremisa  were  negative, 
as,  No  men  are  omnipotent,  it  would 
assert,  not  that  the  attributea  con- 
noted by  "  man  "  never  exist  without, 
but  that  they  never  exist  with,  those 
connoted  by  "omnipotent:"  from 
which,  together  with  the  minor  pri 
mtse,  it  ia  concluded  that  the  Bam 
incompatibility  exists  between  the 
attribute  omnipotence  and  those  con- 
stituting a  king.  In  a  Bimilar  man- 
ner we  might  analyse  any  other  ex- 
alnplc  of  the  syllogism. 

U  we  generalise  this  process,  and 
look  out  for  the  prindple  or  law  in- 
volved in  every  such  mference,  and 
presumMsed  in  eveiy  syllogism,  the 
pn^iositioDs  of  which  are  anytbing 
more  than  merely  verbal  j  we  fit  ' 
not  the  unmeaning  dictum,  de  omni 
nvl/o,  but  a  fundamental  principle,  or 
rather  two  prindples,  strikingly  re- 
sembling the  axioms  of  mathematics. 
/The  first,  which  is  the  principle  o£ 
'affirmative  syllogism,  is,  that  things 
which  co-exist  with  the  same  thing, 
co-exist  with  one  another :  or  (still 
,more  precisely)  a  thing  which  co- 
exists with  another  thing,  which  other 
coexists  with  a  third  thing,  also  co- 
exists  with  that  third  thing.  The 
second  is  the  principle  of  negative 
syllogisms,  and  is  to  this  effect  i  that 
a  thing  which  co-exists  with  another 
thing,  with  which  other  a  third  thing 
does  not  co-exist,  is  not  co-existent 
with  that  third  thing.  These  aiioms 
manifestly  relate  to  facts,  and  not 
to  conventions  ;  and  one  or  other  of 
,  tbem  is  the  grmind  of  the  legitimacy 


•  Mr.  Herbert  Sp0DC6r</V>i«ip!«(ifi'<5'- 
elWo™.  pp.  ijj-7)  though  bis  theory  of  the 
■Tllc^isiii  colncideB  nith  all  tbut  la  euen- 
tUl  o(  mine,  thliiki  it  a  loglcnl  fallacjr  to 

regulating  prioclpln  ol  lyliogigni.  He 
chargea  mo  wltlj  falUiig  lolo  tha  orror, 
poinlAd  out  by  ArchbistaDp  Whately  mid 
myaell,  ol  con^uudlugoxsct  likenou  with 
lUflral  idenlity;  and  maintains  tliat  wo 
ought  not  to  Bar  'hat  Hoerutes  pmbmios 
the  lanc  atttibutea  wliicli  ars  conuoted  by 
the  word  Man,  but  owly  tbat  he  po 
attributes  iiaclly  liki  them ;  accon: 
whloh  pbraaeology,  B 
bun  martaUty  ar 


h  the  Hme  tbing,  u  U 


tno  diffsrenC  ttainga. 


ma  li  merely  one  of  LmEuage ;  for  neither 
o[  us(ll  1  UDilentaDd  Hr.  Bpenoer'soplDlim* 
rlRhtly)  believes  an  attrlDule  1«  bea  real 
tflng,  poesBMed  of  objective  eiietence ;  we 


OB,  or  oar  einectitiODS  of 
nuHiiuu,  Tuvu  look^  nt  In  tlwir  relation 
to  an  oKteraal  object  wbteh  excites  them. 
Tlie  question  talaed  by  Ur.  Bpeocer  d«a 
not,  therefore,  concern  the  propertlea  o[ 
any  really  exietlDg  thing,  but  the  ccnipan- 
tlve  approprlstonesB,  for  phlloBophiciIpur. 

n&uia.    Coualdered  In  this  point  of  view, 
the  phraeeology  1  have  wnployed^htcb  )■ 


on&u«edbypblIo» 


opinion  tliat  b< 


^h  sensations,  not  Identical  with,  but 
only  exactly  like  the  proaent.  It  everj 
gcner»l  concepUon,  lustead  o(  being  the 
One  In  the  Many,    were  tonsldored  to  br 

woJS  be  no 


..    .applicable, 

ling  OS  general  Ian- 

Idhave  no  general 


Coo;;lc 


liS  tlEAS( 

one  loto  the  other  of  the  two  lan- 
guu«a   in    which  we    formerly   t«- 

morked  *  that  all  propoeitiona,  and  of 
conne  therefore  all  combination  a  of 
[HQpodtlolli,  might  be  eipreraed. 


mennlng  ir  no-  MniniMl  on 
pr^^fod  of  JoHn,  UKl  a™. 

tbing  when 

tber  though 

.predtoated 

nt  pamphlet 
netal  kDDV 

le^  «i  thl*  pncdH  etla^d^ 

liW,  to  the  l«t  tewrt.  ol 

eellnini:  and 

thMB  tMlinn,  il  Ihdlr  pontJnulty  ir  [or  sn 
Inatnnt  broken,  sn  no  loairer  the  umt 

ual  identity. 

Whit,  then,  la  tho  commo 

the  genena 

which  gliu   a  munlnR  to 

nam.)VBp™=erc«nVj 

.ay.  It  lath. 

■loiUarity  of  the  f«ling«: 
the  sttribiite  la  preoiaely  fh 

nd  I  Mloln, 

t  almilsrtly. 

of  <nir  HnaiMana  (or  other  fee 

inga).    Every 

general  name,  •rhelhor  abstn 
aeiiDtHi  or  eonnot«  on*  or 

torronoreto 
nore  ot  tho« 

(»jehttobe.r«lie»o(a«one 

The  thlnga 

emnnioii  to  all  ot  them  muat 

"i.ria 

as  one.  )nat  a*  tho  name  Is 

diHerenl  aonsatlona  o(  Bo.md 

=-ssl 

of  lightning.   It  eonnot*a  the  general  type 

ftnd  the  power  (alwaya  thought  _-  .^  _ 
of  producing  nenaationa  ol  that  type,   i 


a  p(H-tion  ot  car  knowledge  of 
lire,  or  aa  a  nwmoraiiduiD  for  oor 
guidance.  Under  the  fonoer,  or 
specula  tJTC  aapeot,  an  Kl£ri.utive 
general  pn^xmtion  ti  •>  awcitlon  of 
■peoolatiTe  troth,  vis,  that  whatevar 
as  a  oertain  attributa  has  a  certahi 
otbat  attribute.  Under  the  other 
BBpeet,  it  ia  to  be  reguded  not  am  a 
put  of  our  knowledile,  but  aa  an  aid 
for  onr  practical  exlgen^ca,  bj  en- 
ibling  UB,  when  we  >oe  or  learn  that 
ui  object  posseBiee  one  of  the  two 
attributes,  to  infer  that  it  poBSeasF* 
the  other  ;  thu«  emplojlng  tbo  first 
attribute  u  a  mark  or  ejidence  of  ths 
second.  Thus  regarded,  erer;  Hyllo- 
giun  comei  within  the  following  gen- 
eral formula  :~> 

Attribute  A  ia  a  mark  of  atttibnte  B, 
The  giTen  object  has  tbe  mark  A, 

therefore 
The  given  object  has  the  attribute  B. 
Referred  to  this  tjpe,  tbe  argn- 
ments  which  we  have  Utely  a)t«d  aa 
specimens  of  tbe  syltogiam  wilt  ex- 
press themselves    in    Hte   following 

The  attributes  of  man  are  a  mark  of 

the  attribute  Mortalitr, 
Socrates  has  the  attribatcs  ot  man, 

therefore 
Soomtee  haa  the  atbibote  mcrtality. 

Aud  again. 
The  ottnbatcs  ot  man  are  a  mark  of 

the  attribute  mortality, 
The  attributes  of  a  kiog  are  a  mark  of 
the  attributei  w  man, 
therefore 
Tbe  attributes  of  a  king  are  a  mark  d 
the  attribute  mortality. 
And,  lastly, 
The  attribillea  of  man  are  a  mark  of 
the  absence  of  the  attribute  omni- 
potence, 
The  attributes  of  a  king  are  a  mark  of 
the  attributes  of  man, 
therefore 
The  attributes  of  a  king  are  a  mark 
of  the  absence  of  the  attribute 
signified  by  the  word  omnipotent 
(or,  ate  evidence  of  the  afaeeooe  bf 
that  attribute). 
Tu  Dorrespond  with  tbia  alteration 
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in  the  form  of  tin  afllogisinB,  the 
Aiioiiia  on  which  the  Byllogiatic  prooeu 
U  foimded  miut  undei^  a  ooireBpond- 
iog  truufnmuttiaD.  In  thii  altered 
phr&Bealog7,  both  these  Kiionu  nay 
e  brought  under  one  general  exprea- 


Or,  when  the  minor  pmoue  u  well  M 
the  niBJar  is  univeruJ,  we  may  state 
it  thus  :  Whatever  is  a  mark  of  aay 
mark,  is  a  mark  of  that  which  thu 
last  ia  a  mvk  of.  To  trace  the 
identity  of  these  axioms  with  thu^e 
previouslj  laid  down  stay  be  left  to 
the  btelligeat  isader.  We  shall  iind, 
OS  we  prooeed,  the  great  oonvenience 
oE  the  pbiaseologj  into  which  we  have 
laat  tluown  tbem,  and  wbkji  is  better 
adapted  than  an;  I  am  ooquainted 
with  to  express  with  precision  and 
force  what  is  aimed  at,  and  actually 
accomplished,  in  every  cose  of  the 
ascertainment  of  a  truth  by 


*  Profeaaor  Bain(ieffiV,  1.  iS7)0OBiidB« 


workable  u  a  buiBi 
fatal  dfllcct  nmilgta 
adapted  to  brina  out 
total  and  partial  coil 


le  differencsbctwce 


CHAPTER  III. 

OF  THK  7UH0nOH3  ANP  LOGICAL 
YALDB  DP  THE  STLLOGISlf. 

%  I.  We  have  ahown  what  is  the 

real  nature  of  the  truths  with  which 
the  Syllogism  is  oonreraant,  in  oontro- 
diatinotion  to  the  more  superficial 
maimer  in  which  their  import  is  con- 
ciam :  whaa  B  U  Bald  to  eo-eiiit  witli  A, 


7kDowtedgeof  Eng- 


br  Mr.  Bnln  In  a  siibsequen 

isB),    "Tho  mfoB.  dwB  not  Bccommnaoie 


Sow  on  admirably:  AconieBB,  alt  Band 
nolle  butB;  Bcarrles  C  In  the  rams  man- 
ner :  at  once  A  carrlei  C,  without  limltatioti 
oirMerTfl.     BiitinpointofI»=t,weliiioir 

b' al^  r  whan^  proicM'onimlUti™  ^» 
required.  Ill  tnui.forrtiiB  A  lo  C  tl.rough  E. 
A  ^  eommoo  with  oaier  thing.)  ™rtie> 

ClVhoticearia  ODininoD  with  other  thlnga) 
cUTlea  C.  Tbe  axiom  pruviilei  no  meane 
of  maklnir  tliU  Umitatwn ;  If  we  were  to 
to)law  A  Sianilly,  we  ahould  be  led  taaup- 

only  obTiouB  meaning-  of  '  the  attribute  A 
GeliKddaa  with  the  at  trtbuta  C . " ' 

It  Is  eertalulr  poaaible  UiAt  a  »re1«« 
learner  here  BJid  there  reay  eiippoae  that  II 
A  caiTica  B,  it  follons  tliat  B  oarriea  A. 


loglD  ol  Inference, 
ixnitlona,  will  rniT' 


is9;l]t 


o  tlie  appllcst 


adapted  aa  a 
lonem."  iiutthouKh 
mit  the  term  DedTie- 


Id  exclude  a  cTi  at  ■ 
luaivo  arllDRlstlo  1 


^iiuial  principle 


lerofoTo,  that  both  formg 
n  callal  Fonu^eglc :  nor 


TenloQ  of  Pro-    tha  purault  oitriith  by  wny  ofDeduotii 
Ihe  ant  of  tlio    and  tlia  recoHnltton  ol  It  can  alone  at 


r    ....  reco^ltion  i 

I    howltisposalblothatui 
- 1  can  bs  a  road  to  truth. 


iio  kEASi 

ceived  in  the  conunon  tbeor; ;  and 
what  ue  the  fundaoientftl  axiouia  on 
which  its  probative  force  or  conclusive- 
nesB  dependa.  We  have  now  to  m- 
qiiira  whether  the  s^llugistiQ  process, 
that  of  reaBoning  from  generals  to 
paiticulon,  U,  or  u  not,  a  oroceis  of 
inference  ;  a  process  froi 


o  the  unknown  : 
o  a  knowledge  of 


■  coming 


Logiciai 


I  have  been  remarkably 
in  their  mode  of  aniworing 
this  question.  It  is  universallj  allow- 
ed that  B  syllogism  is  vicious  if  there 
be  anything  more  in  the  conclusion 
than  was  assumed  in  the  premises. 
But  this  is,  in  fact,  to  say  that  nothing 
ever  WBS,orcanbe,  proved  by  syllogism 
which  was  not  known,  or  assumed  to 
be  known,  before.  Ja  ratiocination, 
tbeTi,  not  A  proce^  of  inference  I  And 
IB  the  syllogism,  to  which  the  word 
reasoning  has  so  often  been  represent- 
ed to  ba  exclusively  appropriate,  not 
really  entitlod  to  be  called  reasoning 
at  all  ?  This  seems  an  inevitable  con- 
sequence of  the  doctrine,  admitted  bj 
all  writers  on  the  subject,  that  a  syl- 
logism can  prove  no  more  than  is 
involved  in  the  premises.  Yet  the 
acknowledgment  ao  explicitly  mode, 
hafl  nut  prevented  one  set  of  writers 
from  continuing  to  represent  the  syl- 
logism as  the  correct  analysis  of  what 
the  mind  actually  performs  in  discover- 
ing and  proving  the  lai^r  lialf  of  the 
truths,  whether  of  science  or  of  daily 
life,  which  we  believe ;  while  those 


ifi. 


forms  in  philosophy,  appears  to  me 
impassible  ;  but  which  seem  to  hare 
been  either  overlooked,  or  insuffi- 
ciently adverted  to,  both  by  the  de- 
fenders of  the  lyllogiBtio  theory  and 

g  2.  It  must  be  granted  that  fa 
every  syllogism,  considered  as  an 
argument  to  prove  the  conclusioD, 
there  is  Apttitiaprincipii.    When  we 


say, 


AUm 


therefore 
Socrates  is  mortal ; 
it  is  nnansWBi^Iy  urged  by  the  adver- 
saries of  the  syllogistic  Uieory,  that 
the  pn^KMition,  Socrates  is  mortal, 
is  presupposed  in  the  more  general 
assumption,  All  men  are  mortsT :  that 
we  cannot  be  anured  of  the  mortality 
of  all  men,  unless  we  are  already  cer- 
tain of  the  mortality  of  every  indi- 
vidual man  :  that  if  it  be  still  doubt- 
ful whether  Socrates,  Or  any  other 
indiridual  we  choose  to  name,  be 
mortal  or  not,  the  same  degree  of 
uncertainty  must  hang  over  the  asser- 
tion. All  men  are  mortal :  that  the 
general  principle,  instead  of  being 
given  as  evidence  of  the  particnlar 
case  cannot  itself  be  taken  for  true 
without  exception,  imtil  every  shadow 
of  doubt  which  could  affect  any  case 
comprised  with  it,  isdispeUed  by  evid- 
ence aliundi  ;  and  then  what  remains 
for  the  syllogism  to  prove !  That,  in 
short,  no  reasoning  from  generals  to 
particulars  can,  as  such,  prove  any- 
thing, since  from  a  general  principle 


This  doctrine  spears  to  me  irre- 
fragable (  and  if  logicians,  though 
unM)]e  to  dispute  it,  have  usuaUy 
exhibited  a  strong  disposition  to  ex- 
plain it  away,  thus  was  not  because 
they  could  discover  any  flaw  in  the 
argument  itself,  but  because  the  con- 
trary opinion  seemed  to  rest  on  argu- 
ments equally  hidisputable.  In  the 
syllogism  last  referred  to,  for  example. 
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or  in  an;  of  tboaa  which  ira  preTioaBlj 
constructed,  is  it  not  evideot  that  the 
coDcIueion  may,  to  the  person  to  whom 
the  ayllc^ism  in  presented,  be  actoallj 
and  icHxt^ife  anewtruth  !  Is  i' 
mutter  of  daily  experience  that  truths 
previously  untfaDoght  of,  facts  wbicb 
nave  not  been,  and  ouiaot  be,  directly 
observed,  are  arrived  at  by  way  of 
general  reasoning?  We  bdieve  that 
the  Duke  of  WeUingtoii  is  mortal. 
We  do  not  know  this  by  directobsccva- 
tion,  BO  long  aa  he  ia  not  yet  dead. 
If  we  were  asked  how,  this  being  the 
case,  we  know  the  Duke  to  be  mortal, 
we  should  probably  answer,  Becaiue 
all  men  are  so.  Here,  therefore,  we 
arrive  at  the  knowledge  of  a  truth  not 
(aa  yet)  susceptible  of  observation,  by 
a  reasoning  which  admits  of  being 
exhibited  in  the  following  syllogism; — 
AU  men  are  mortal. 

The  Duke  of  Wellington  is  a  man, 
therefore 

The  Duke  of  Wellington  is  mortal. 
And  since  a  large  portion  of  our 
knowledge  is  thua  acquired,  logicians 
have  peraisted  in  representing  the 
syllottisin  as  a  process  of  inference  or 
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all  "  vnfA  np "  in  a  few  deflnitioDs 

and  aiioms.  Nor  does  this  defence 
of  the  syllogism  differ  much  from 
what  its  assiulants  urge  sgainst  it  as 
an  Bccnsation,  when  they  charge  it 
with  being  of  no  use  except  to  those 
who  seek  to  press  the  consequences  of 
an  admission  into  which  a  person  has 
been  entrapped  vritbout  having  con- 
sidered and  understood  its  full  force. 
When  you  admitted  the  major  pre- 
mise, you  asserted  the  conclusion ; 
but,  says  Archbishop  Wbately,  you 
;ed  it    by   implia   ' 


this,  1 


icknow- 
:  think, 
lappens 


that  you  asserted  it  unconsciously; 
that  you  did  not  know  you  were 
asserting  it  I  but,  if  so,  the  difficulty 
revives  in  this  shape— Ought  you  not 
to  have  known  !  Were  you  warranted 
in  asserting  the  generikl  proposition 
without  having  satisfied  yourself  of 
the  truth  of  everything  vrhich  it  fairly 
includes !  And  if  not,  is  not  the 
syllogisdc  art  primd  fac\ 
aasaiWu  affirm  it  to  be,  a 
for  catching  you  in  a  trap,  and  hold- 
ing you  fast  in  it !  * 

§  3.  From  this  difficulty  there  ap- 
pears to  be  but  one  issue.  The  pro- 
position that  the  Duke  of  Wellington 
is  mortal,  is  evidently  an  inference  ; 

■  It  U  hardly  ncceBaarj  to  mj,  tlint  I 
'    OS  that  weocfiinHy"  ought  tohsvBlinowii  ■• 

mi^thaieTl^Busra mortal;  although 

TQgh,  put  Upon  tbfl  preceding  obeerra- 

l   Archbialjop  WliiitHlj,  or  any  oUior 

t  of  the  matter ;  famimlypointliig  out 
inconeielenoy  tn  the  logioil  theory  o[ 

do  not  say  that  a  ™raon  whn  affirmed, 

"lat  aU   men  are   mortal,   tnta   tliat  tha 
'uke  of  WellinKtoii  was  mortal ;  but  1  do 

cptanatlon  of  the  appareot  loglCBl  faLIiur^ 

iigton'a   mortality  a  general   atAtameut 

of  tho  writars  on  Lo^,  I  have  atlempted 


it  IB  got  >t  u  ft  conclusion  from  some- 1 
thin);  else  ;  but  do  we,  in  re»1ity,  con- 
clude it  from  tim  proposition,  AJl  men 
are  mortnl  ?     I  aoswer,  No. 

The  error  oommitted  is,  I  conceive, 
that  of  overlooking  the  diBtinction 
between  two  pari*  of  the  prooeee  of 
ptiiloiophiaing,  the  inferring  part,  tJid 
the  registering  part,  and  aacribing  to 
the  latt«r  the  funotions  of  the  former, 
Tbe  miatake  is  that  of  referring  a 
person  to  hia  own  notes  for  the  origin 
of  his  knowledge.  If  a  person  m  asked 
a  question,  and  is  at  the  moment  un- 
able to  answer  it,  he  maji  refresh  his 
memoiy  by  turning  to  a  raeuiorandum  . 
which  he  carries  about  with  him.  But 
if  he  were  asked,  how  the  fact  came 
to  his  knowledge,  he  would  scarcely  | 
answer,  because  it  was  Bet  down  in  his  | 
notebook  ;  unless  the  book  was  writ- ; 
ten,  like  the  Koran,  with  a  quill  from  j 
the  wing  of  the  angel  Gabriel.  i 

Assuming  that  the  proposition,  The  | 
Duke  of  Wellington  Is  mortal,  is  im- 1 
mediately  an  inference  from  the  pro- 1 
position,  All  men  are  mortal ;  whence 
do  we  derive  our  knowledge  of  that 
general  truth  T  Of  course  from  obser- 1 
vation.  Now,  all  which  man  ean  ob- 1 
serve  are  individual  ewea.  From  I 
these  all  general  teoHu  must  ba  drawn,  I 
and  into  these  they  may  be  again . 
Raalved  ;  for  a  general  truth  is  but  i 
an  aggregate  of  particular  truths ;  a 
comprehensive  eipression,  by  which 
an  indefinite  number  of  individual 
facts  arc  affirmed  or  denied  at  once. 
But  ageneral  proposition  is  not  merely 
a  compendious  form  for  recording  and 
preserving  In  the  memory  a  number 
oE  particular  facts,  all  of  which  have 
been  obBerred.  Generalisation  is  oot 
a  process  of  mere  naming,  it  is  also  a 
process  of  inference.  From  instances 
which  we  have  observed,  we  feel  war- 
ranted in  conchiding,  that  what  we 
found  true  in  those  instances,  holds 
in  all  similar  ones,  past,  present,  and 
future,  however  numerous  they  may 
be.  We  tiien,  by  that  valuable  con- 
trivance of  language  which  enables 
us  to  speak  of  many  as  if  they  were 
one,  record  all  that  we  have  observed, 


together  with  all  ttiat  we  infer  fnmi 
OUT  observations,  !n  one  oonoise  ex- 
pression ;  and  have  thas  only  one 
proposition,  instead  of  an  endless 
nmnber,  to  remember  or  to  communi- 
cate. The  results  of  many  obeerva- 
tions  and  inferenees,  and  instnictioni 
for  making  innumerable  inferences  in 
unforeseen  cases,  are  compressed  into 
one  short  sentence. 

When,  therefore,  wo  conclude  from 
the  death  of  John  and  Thomas,  and 
every  other  person  we  ever  heanl  of 
In  whose  CAse  the  experiment  had 
been  fairly  tried,  that  the  Duke  ot 
Wellington  is  mortal  like  the  rest, 
we  may,  indeed,  pass  through  tbe 
genaraliaation.  All  men  ore  mortal,  as 
an  intermediate  stage  ;  but  it  is  not 
in  the  latter  half  of  the  process,  the 
descent  from  all  men  to  the  Duke  of 
Wellington,  that  the  inferenix  re- 
sides.  The  inference  is  finished  when 
I  we  have  asserted  that  all  taea  an 
mortal.  What  remains  to  be  per- 
formed afterwards  ii  Dierely  dedpber- 
ing  o\ 


,  Whately  has  contended 
that  syllogising,  or  reasoning  from 
generals  to  partlcnlaie,  is  not,  agree- 
ably to  the  vulgar  idea,  a  peculiar 
mitde  ot  reasoning,  but  the  philo- 
sophical analysis  of  tht  DKide  in  which 
all  men  reason,  and  must  do  so  if  they 
reason  at  all.  With  the  defereitce 
due  to  so  high  an  authority,  I  cannot 
help  thinking  that  the  vulgar  notion 
is,  in  this  case,  the  more  oorrect.  If, 
from  our  experience  of  John,  Thomas, 
tc,  who  once  were  living,  but  are 
now  dead,  we  are  entitled  to  concluda 
that  all  human  beings  are  mortal,  wa 
might  surely  without  any  logical  in- 
conseijuence  have  concluded  at  once 
from  those  instances  that  the  Duka 
of  WeUinrton  is  mortal  The  mor- 
tality  oE  John,  Thomas,  and  others 
is,  after  all,  the  whole  evidence  we 
have  for  the  mortality  of  the  Duke  of 
Wellington.  Not  one  iota  is  added 
to  the  proof  by  interpolating  a  gen- 
eral proposition.  Since  the  indivi- 
dual cases  are  all  the  evidence  we 
can  puHsess,  evidence  which  no  logical 


FUNCTIONS  AND  VALUE  OF  THE  SYI-LOGISM. 


"3 


form  into  whioh  ve  choose  to  throw 
it  caD  BUilie  KTMter  thnn  it  i« ;  Kad 
sinoe  thnt  evidence  is  either  sufGoient 
In  itself,  or,  if  inBuffident  fur  the  one 
purpose,  otmot  be  auffleient  for  the 
other ;  1  am  unable  to  eee  why  we 
ehouM  be  forbiddeii  to  take  the  fthert' 
eet  (mt  from  these  suffioient  pnnusei 
to  the  oonclunion,  &nd  cooatraiiied  to 
travel  the  "high  |«iori  road,"  bj  the 
KTbitrarj  Hat  of  logioiana.  I  oanoot 
perceive  why  it  abould  be  impossible 
to  Jonmey  from  one  plaoe  to  another 
imfeH  we  "marcli  up  a  hill,  and  tlieii 
march  dom  again."  It  may  be  the 
safest  road,  and  there  may  be  a  reit- 
ing-jdace  at  the  top  <^  the  bill, 
affonling  a  commanding  view  of  tlie 
Borrounding  country ;  tmt  for  tlie 
mere  porpoee  of  arriving  at  our 
joomej'B  end,  our  taking  that  road  is 
perfectly  optional ;  it  is  a  qneetioo  of 
time,  trouble,  and  duiger. 

Not  only  nag  we  reason  from  par- 
Uculars  to  partioiilan  without  passing 
through  generals,  but  we  perpetually 
do  B»  rtwson.  All  oar  earliest  infer- 
ence* are  of  this  nature.  Prom  the 
first  dawn  of  intelligence  we  draw  in- 
ferencea,  but  years  elapse  before  wa 
learn  the  use  of  general  language. 
The  child  who,  having  burnt  his 
fingers,  avoids  to  thrust  them  again 
into  the  fire,  has  reasoned  or  inferred, 
tboogh  he  bos  never  thought  of  the 
general  maxim,  Fire  bums.  He 
knows  from  memory  that  he  has  been 
bomt,  and  on  this  evidence  Itelievea, 
when  he  sees  a  candle,  that  if  he  puts 
hie  finger  into  the  flame  of  it,  he  will 
be  burnt  again.  He  believes  this  in 
every  esse  which  happens  to  aiiae ; 
but  without  looking,  in  saiA  instance, 
beyond  the  preaeot  eme.  He  is  not 
generalisiBg ;  he  is  inferring  a  par- 
ticidar  from  particulars.  In  the  same 
way,  also,  MVtea  reason.  There  is 
BO  KTonnd  for  attributing  to  any  of 
the  lower  animals  the  use  of  signs  of 
nich  a  nature  as  to  render  general 
pnroontions  possible.  But  those  ani- 
mals proGt  by  experience,  and  avoid  ^ 
what  they  have  found  to 
pain,  in  the  sa-      


^d*^s 


always  with  the  iume  skill,  as  a  human 

creature.     Not  only  the  burnt  child, 
but  the  burnt  dog,  dreads  the  fire. 

I  believe  that,  in  point  of  fact,  when 
drawing  inferences  from  our  peieonol 
eipeiienoe,   and    not    from    maxims 
handed  down  to  us  by  Ijooks  or  tra- 
dition, we  much  oftener  conclude  from 
particulan    to    particulars    directly, 
tbaD  through  the  intermediate  agency 
of  any  general  proposition.     We  an 
constanuy  reasoning  from  ourselves 
to  other  people,  or  froui  one  person  to 
another,  without  giving  ourselves  the 
trouble  to  erect  our  observations  into 
general  maxims  of  human  or  external 
When  we  oonchide  tbatsome 
rill,  on  some  given  occasion, 
>et  so  and  so,  we  sometimes 
judge  from  an  enlarged  consideration 
of  the  manner  in  which  human  beings 
in  general,  or  persons  of  some  particu- 
lar character,  are  aocnstomed  to  feel 
and  act ;    but '  much    oftener  from 
merely  t«collectiug  the  feelings  and 
conduct  of  the  same  person  in  sums 
previous  instance,  or  from  considering 
how  we  should  feet  or  act  ourselves. 
Itisnotonlythe  village  matron,  who, 
when  called  to  a  consultation  apua 
the  case  of  a  neighbour's  child,  pro- 
nounces on  the  evil  and  its  remedy 
simply  on  the  recollection  and  autho- 
rity of  what  she  accounts  the  similar 
case  of  her  Lucy.     We  all,  where  we 
have  no  definite  maxims  to  steer  by, 
guide  ouraelves  in  the  same  way  ;  and 
if  we  have  an  extensive  experience 
and  retain  its  impreiaiaaa  •tnmgty, 
we  may  acquin  letiiiB  manner  a  very 
cooadnUe  power  of  acmrato  judg- 
ment, which  we  may  be  utterly  incap- 
able of  justifying  or  of  communicating 
to  otbets.      Among  the  higher  order 
of  practical  intellects  there  have  been 
many  of  whom  it  was  remarked  how 
admirably  they  suited  their  toeans  to 
their  ends,  without  being  able  to  give 
any  sufficient  reasons  for  what  they 
did ;  and  applied,  or  teemed  to  apply, 
recondite  principles  which  they  were 
'  lily   unable   to  state.     This   is  a 
.  v«..a=  .......u   ...v.iial  consequence  of  having  a  mind 

r,  though  not  I  stored  with  appropriate  particulars. 
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and  having  been  long  aocnttomed 
reaHm  at  once  from  these  to  freeh 
particulttre,  without  practiBing  the 
habit  oE  Btating.to  onegelf  or  to  others 
the  corresponding  general  piopoiutioDB. 
Ad  old  warrior,  on  a  rapid  glance  at 
the  outUneF  of  the  ground,  is  able  at 
once  to  give  the  necessary  order»  for 
a  aldlful  arrangement  of  hie  troops  ; 
though  if  he  has  received  little  theo- 
retica!  instruction,  and  has  b 
been  called  upon  to  answer  to 
people  for  his  conduct,  he  maj 

'    '  '□  his  mind  a  ungle  general 


experif 


more  or  W  similar,  has 
left  a  number  of  vivid,  unsKpreased, 
nngeneralised  analogies  in  his  mind, 
the  most  appropriate  of  which,  iu- 
stanttj  suggesting   itself,  determini 


mind,  or* 


udici 


The  skill  of  an  uneducated  person 
in  the  use  of  weapon;*  or  of  tools  is 
of  a  precisely  similar  nntore.  The 
sav^e  who  executes  unerringly  the 
exact  throw  which  brings  down  his 
game,  or  his  enemy,  in  the  manner 
most  suited  to  his  purpose,  under  the 
operation  of  all  the  conditions  neces- 
sarily involved,  the  weight  and  form 
of  the  weapon,  the  direction  and  dis- 
tance of  the  object,  the  action  of  the 
wind,  &c,  owes  th^  power  to  a  long 
series  of  previous  experiments,  the 
results  of  which  he  certainly  never 
framed  into  any  verbal  themema  or 
rules.  The  same  thing  may  genemlly 
be  said  of  any  other  extraordinary 
manual  dexterity.  Not  long  ago  a 
Scotch  manufacturer  pmcured  from 
England,  at  a  high  rate  of  wages,  a 
working  dyer,  famous  for  producing 
very  fine  colours,  with  the  view  of 
teaching  to  his  other  workmen  the 
same  skilL  The  vrorkman  came  ;  but 
his  mode  of  proportioning  the  ingredi- 
ents, in  which  lay  the  secret  of  the 
effects  he  produced,  was  by  taking 
them  up  in  handfuls,  while  the  com- 
mon method  was  to  weigh  them.  The 
manufacturer  sought  to  make  him 
turn  bis  handling  system  into  an  equi- 


This,  however,  the  man  found  himself 
quite  unable  to  do,  and  therefore  could 
impart  bis  skill  to  nobody.  He  had, 
from  the  individaal  cases  of  his  own 
experience,  established  a  connection 
in  his  mind  between  fine  effects  of 
colour,  and  tactual  perceptions  in 
handling  bis  dyeing  materiais  ;  and 
from  these  perceptions  he  could,  in 
any  particular  case,  infer  the  means 
to  he  employed,  and  the  effects  which 
would  be  produced,  but  could  not  put 
others  in  possession  of  the  grounds  on 
which  he  proceeded,  from  having 
generaUsed  them  in   bis  own 

Lpresaed  them  in  language. 

every  one  knows  Lord 
Mansfield's  advice  to  a  man  of  practi- 
cal good  sense,  who,  being  appointed 
governor  of  a  colony,  had  to  preside 
in  its  court  of  justice,  without  pre- 
vious judicial  practice  or  l^al  educa- 
tion. The  advice  was  to  give  his 
deciuon  boldly,  for  it  would  probably 
be  right ;  but  never  to  venture  on 
assigning  reasons,  for  they  would 
almost  infallibly  be  wrong.  In  cases 
like  this,  which  are  of  no  uncommon 
oecnrrenee,  it  would  be  absurd  to 
suppose  that  the  bad  reason  was  the 
aour^«  of  the  good  decision.  Lord 
Mansfield  knew  that  if  any  reason 
were  assigned  it  would  be  necessarily 
an  afterthought,  the  judge  being  in 
fact  guided  by  impressions  from  past 
experience,  without  the  circuitous  pro- 
cess of  framing  geueraJ  principles 
from  them,  and  that  if  be  attempted 
to  frame  any  such  he  would  assiu^ly 
faiL  Loid  Mansfield,  however,  would 
not  have  doubted  that  a  man  of  equal 
experience  who  hod  also  a  mind  stored 
with  genera!  propositions  derived  by 
legitimate  induction  from  that  expen- 
ence,  would  liave  been  greatly  prefer- 
able as  a  judge  to  one,  however  saga- 
cious, who  could  not  be  trusted  with 
the  explanation  and  justification  of 
his  own  judgments  The  casee  of 
men  of  talent  performing  wonderful 
things  they  know  nut  how,  aie  ex- 
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them,  uid  often  m  SDorce  of  errore, 
not  to  h&va  generalned  u  they  went 
on  ;  but  genenlisation,  thongh  a  help^ 
' '   iportant  indeol  uf  kU  helps, 


.  the  BcieDtiliaUly  inatnicted, 
who  poBBesB,  in  the  funa  of  general 
propoeitiiHiB,  k  systeniAtic  record  of 
the  results  of  the  experience  of  man- 
kind, need  not  alwajB  levert  to  those 
general  propoeitionB  in  order  to  applj 
that  experience  to  a  new  case.  It  ]a 
jnatly  remarked  by  Ungald  Stewart, 
that  thongh  the  reasonings  in  mathe- 
matics depend  entirely  on  the  axioms, 
it  in  by  no  meuu  neceaaaiy  to  oor 
seeing  the  oonclusiveness  of  tlie  proof 
that  the  axioms  BhoiUd  be  expressly 
adverted  to.  When  it  in  inferred  that 
A  11  is  equal  to  C  D  because  each  of 
tbem  is  fqoal  to  £  F,  the  moet  on- 
cultivated  understanding,  as  soon  as 
the  propoiitions  were  undetttood, 
would  assent  to  the  inference,  without 
having  ever  heard  of  the  general  truth 
that  "  tbingB  which  are  equal  to  the 
same  thing  are  equal  to  one  another." 
This  remark  of  Stewart,  consistently 
followed  out,  goes  to  the  root,  as  I 
couoeive,  of  the  philosophy  ol  ratio- 
cination ;  and  it  is  to  be  n^retted 
that  be  himself  Btopt  short  at  a  much 
more  limited  application  of  it.  He 
aaw  that  the  general  propositions  on 
which  a  reasomng  is  said  to  depend 
may,  in  certain  coses,  be  altogether 
omitted,  without  impairing  its  pro- 
bative force.  But  be  imagined  this 
to  be  a  peculiaritj  belonging  to 
axioms ;  and  argued  from  it^  that 
ajiioms  are  not  the  foundations  or 
first  principles  of  geometry  from 
which  all  the  other  truths  of  the 
science  are  synthetically  deduced,  (as 
the  laws  of  motion  and  uf  the  com- 
position of  forces  in  dynamics,  the 
equal  mobility  of  fluid^  in  hydro- 
statics, the  laws  of  reflection  and 
refraction  in  optics,  ore  the  first 
principles  of  those  sciences,)  but  are 
merely  necwsary  aHumptions,  self. 


evident  indeed,  and  the  denis)  of 
which  would  annihilate  all  demon- 
stration, but  from  whidi,  as  premises, 
ikotliing  can  be  demotutrated.  In  the 
present,  as  in  many  other  instances, 
this  thoughtful  and  elegant  writer  has 
perceived  an  important  truth,  but 
only  by  halves.  tMnding,  in  the  case 
of  geometrical  axioms,  that  general 
names  bave  not  any  talismanic  virtue 
for  conjuring  new  truths  out  of  the 
well  where  they  lie  hid,  and  not  seeing 
that  this  is  equally  true  in  every  other 
case  of  generalisation,  he  contended 

of  consequences,  and  that  the  really 
fruitful  truths,  the  real  first  principles 
of  geometry,  are  the  definitions  ;  that 
the  definition,  for  example,  of  the  circle 
is  to  the  properties  of  the  circle  what 
the  laws  of  equilibrium  and  of  the 
pressure  of  the  atmosphere  are  to  the 
rise  of  the  mercury  in  the  Torricellian 
tube.  Yet  all  that  he  had  asserted 
respecting  the  function  to  which  the 
axioms  are  confined  in  the  demon- 
strationa  of  geometry  holds  equally 
true  of  the  definitions.  Every  demon- 
stration tn  Euclid  might  be  cajried  on 
without  them.  This  is  afqjarent  from 
the  ordinary  process  of  proving  a  pro- 
portion of  gBometry  by  means  of  a 
diagram.  What  amumption,  in  fact, 
do  we  set  out  from  to  demonstrate  by 
a  diagram  any  of  the  properties  of  the 
circle!    Not  that  in  all  ciroles  the 


for  assuming  this,  we  appeal,  it  is  true, 
to  the  definition  of  a  circle  in  general ; 
but  it  is  only  necessary  ^t  the 
assumption  be  granted  in  the  case  of 
the  particular  drcle  supposed.  From 
this,  which  is  not  a  general  but  a 
singukr  proposition,  combined  with 
other  propositions  of  a  similar  kind, 
some  of  which  uAfrn  gmemlittd  are 
called  definitions,  and  others  axioms, 
we  prove  that  a  certain  conclusion  is 
true,  not  of  all  circles,  but  of  the 
particular  circle  ABC ;  or  at  least 
would  be  BO,  if  the  facts  precisely 
accorded  with  our  assumptions.  The 
enunciation,  as  it  is  called,  that  is,  the 
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general  theorem  which  atsoda  at  the 
head  of  the  demonntration,  ia  not  the 
propoBition  Bctiially  deniimBtrated. 
One  JnHtAiice  only  ia  deuvonatrated : 
but  the  proceaa  by  which  this  ia  done 
ia  »  prooeag  which,  when  we  c«isider 
its  nature,  we  perceive  might  be 
exactly  copied  in  Bin  indefinite  number 
of  other  inatancea  ;  in  every  inatance 
which  oonfomiH  to  certain  eonditiona. 
The  contrivance  of  general  language 
futnishing  ua  with  tenua  which  con- 
note these  conditions,  we  are  able  to 
•asect  this  indefinite  multitude  of 
truths  in  a  single  expression,  and  this 
expression  i^  the  general  theorem. 
By  dropping  the  use  of  diagiaois,  and 
Huhatituting,  in  the  demonstrations, 
general  phrases  for  the  letters  oE  the 
alphabet  we  might  prove  the  general 
theorem  directly,  that  is,  we  might 
demonstrate  all  the  coses  at  once ; 
and  to  do  this  we  must,  of  oourae, 
employ  as  our  premisEa  the  axioma 
and  definitions  in  their  general  fornL 
But  this  only  means,  that  if  we  can 
prove  an  individual  conclusion  by 
aaaumiiig  an  individual  fact,  then  in 
whatever  case  we  are  warranted  in 
nialoDg  on  exactly  urn ilar  assumption, 
we  may  draw  an  exactly  similar  con- 
oluBiod.  The  definition  is  a  sort  of 
notice  lo  ouraelves  and  others  what 
assumptions  wa  think  ouraelvee  en- 
titled to  make.  And  so  in  all  csaes, 
(the  geoeral  propositiuns,  whether 
called  definitiona,  axioms,  or  laws  of 
■nature,  which  we  lay  down  at  the 
^beginning  of  our  reasonings,  ore 
.'merely  abridged  statements,  in  a 
'kind  of  shorthand,  of  the  particular 
'  facts,  which,  aa  oocaaion  ariaea,  we 
I  either  think  we  may  proceed  on  aa 
\j  proved,  or  intend  to  assume.  In  any 
I  one  demonstration  it  is  enough  if  we 
assume  for  a  particular  oase,  suitably 
selected,  what  by  the  statement  of  the 
definition  or  principle  we  announce 
that  we  intend  to  assume  in  all  cases 
which  may  arise.  The  deQnitioo  of 
the  circle,  therefore,  is  to  one  of 
Euclid's  demonatrations  exactly  what, 
according  to  Stewart,  the  axioma  are  ; 
that  is,  the  demonstiation  does  not 


depend  on  it,  but  yet  if  we  deny  itf 

the  demonstration  fuls.     The  proofl 
docs  not  rest  on  the  general  asauiup- 

fined  to  the  particular  oase  :  that  case, 
however,  being  chosen  as  a  speoimeu 
or  paradigm  of  the  whole  class  of  oases 
included  in  the  theorem,  there  can  be 
no  ground  for  making  the  assumption  in 
that  caaa  which  does  not  exist  in  every 
other ;  and  to  deny  the  omnmptiuu 
a*  a  general  truth  is  to  deny  the  right 
of  making  it  in  the  particular  instance. 
There  are,  undoubtedly,  the  most 
ample  reasons  for  stating  both  the 
principles  and  the  theorems  in  their 
general  form,  and  these  will  be  ex- 
plained presently,  so  far  as  explono. 
tion  is  requisite.  But,  that  unprac- 
tised learners,  even  in  making  use  of 
one  theorem  to  demonstrate  another, 
reason  rather  from  particular  to  parti- 
cular than  from  the  genend  preposi- 
tion, is  manifest  from  the  difficulty 
they  find  in  applying  a  theorem  to  ft 
oase  in  which  the  configuralioii  of  the 
diagram  is  extremely  unlike  that  of 
the  diagram  by  wiiicb  the  original 
theorem  was  demonstrated.  A  diffi- 
culty which,  except  in  oasea  of  unusu^ 
mental  power,  long  practice  can  alona 
remoTB,  and  removeschiefly  by  render- 
ing us  familiar  with  all  the  configura- 
tions consistent  with  the  general  con. 
ditiotu  of  the  theorem. 

S  4.  TFrom  the  consideiationi  now 
adducell  the  following  conclusioni 
seem  to  be  established.  AUinfcisBee  / 
is  frem  parj^Qultrs  to  psmculora:/ 
OBDeml "  prupoaitign s  ari;~jcnerel]r_5ej_ 
gistersof  anch  infergncps  ulrei^j^madej 
Aid  short  formuln  foe  ipaking  mw?^ 
The  ms5or  premise  of  a  syllogism^  doii- 
sequently,  is  a  formula  of  this  dcacrip- 
tion ;  and  the  conclusion  is  not  an 
Inference  drawn /i'Oin  the  formula,  but 
an  inference  drawn  attording  to  tho 
formula  ;  the  real  logical  anteoedeut 
or  premise  being  the  particular  facta 
from  which  thegeneral  proposition  WM 
collected  by  induction.  Those  facts, 
and  the  individual  instances  which 
supplied  them,  may  have  been  fur- 
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gotten  ;  but  >  record  renuuns,  not 
indeed  deacriptive  of  tlie  facta  tL«u- 
HelveB,  but  showing  how  thoae  OAfiea 
may  be  diBtinguiebed,  respecting 
wbicb,  the  f&cta,  when  known,  were 
conBtdertd  t"  warrant  a  given  infer- 
ence. According  to  the  indications 
of  this  record  we  draw  our  concltuion  ; 
which  is,  to  all  intents  and  purpoBea, 
a  conclusion  from  the  forgotten  facts. 
For  this  it  i«  cssentisl  that  we  should 
read  the  record  correctly ;  and  the 
rules  of  the  syllogism  are  a  Bet  of  pre- 
c&utionB  to  ensure  our  doing  so. 

This  view  of  the  functions  of  the 
ayllogism  is  confirmed  by  the  con- 
sideration of  precisely  those  cases  which 
might  be  expected  to  be  least  favour- 
able to  it,  namely,  those  in  which 
ratiocination  is  independent  of  any 
previons  induction.  We  have  already 
olnerved  that  the  Byllogism,  in  the 
mdinary  course  of  our  reasoning,  is 
only  the  latter  half  of  the  process  of 
travelling  from  premises  to  a  conclu- 
sion. There  are,  however,  Bome  pecu- 
liar oases  in  which  it  is  the  whole 
process.  Porticulani  alone  are  cap- 
able of  being  subjected  to  observation  ; 
and  all  knowledge  which  is  derived 
from  (dservation  begins,  therefore, 
of  necessity,  in  particulars ;  but  our 
knowledge  may,  in  cases  of  certain 
deBCiiptions,  be  conceived  as  coming 
to  us  from  other  sources  than  observa- 
tion. It  may  present  itself  as  coming 
from  testimony,  which,  on  the  occa- 
Eion  and  for  the  purpose  in  hand,  in 
accepted  as  of  an  authoritative  char- 
acter :  and  the  information  thus 
commnnicated  may  be  conceived  to 
comprise  not  only  particular  facts  but 
general  propositions,  as  when  a 
scientifio  doctrine  n  accepted  without 
examination  on  tho  authority  of 
writers,  or  a  tbeological  doctrine  on 
that  of  Scripture.  Or  the  generalisa- 
tion may  not  be,  in  the  ordinary  sense, 
aa  assertion  at  all,  but  a  command  ;  a 


n  of  the  desire  of  a 
superior,  that  we,  or  any  number  of 
other  persons,  shall  conform  our  con- 


duct to  certain  general  instfuotions. 

So  fnr  a<!  this  asncrts  n  fact,  namely,  a 
volition  of  the  legislator,  that  fact  iit 
an  individual  fact,  and  tbepropositioa, 
therefore,  is  nut  a  general  proposition. 
But  the  dflseription  therein  contained 
of  the  conduct  wliich  it  is  the  will  of 
the  legislator  that  hia  subject  should 
obeerve,  is  general  The  proposition 
asserts,  not  that  all  men  are  anything, 
butthat  all  meu  ikall  do  something. 

^n  both  these  cases  the  generalities 
are  the  original  data,  and  the  parti- 
culars are  elicited  from  them  by  a 
process  which  correctly  resolves  itself 
mto  a  series  of  syllogisms.  The  real 
nature,  however,  of  the  RUg^sed  d*-^ 
aoutivo  Jinjo^s  is"  evident  enough. 
The  only,  pobt  to  be  determined  ia, 
w]iether_the  authority  which  declared 
ffie~]rencrar  propiialttOTr'tTlteiii!eJ  lo 
ilicTiide  this  cose  m  it^  ant)  whether 
"t&e  legislator  mteuded  hia  command 
to  apply  to  the  present' case  among 
others  (IT  noT?  inie  is  ascertained  by 
examining  whether  the  case  possesses 
the  marks  by  which,  aa  those  autho- 
rities have  aignificd,  the  cases  wliich 
they  meant  to  certify  or  to  influence 
may  be  known.  The  object  of  the  in- 
quiry is  to  make  out  the  witness's  or 
the  legialBtor's  intention,  tbroughjhe 
indication  given  by  their  words.  /This 
is  a  question,  as  the  Germans  eijtress 
it,  of  bermeneutics.  The  operation  is 
not  a  process  of  iQference',  but  a  process 
of  interpretalioi^ 

Inthislast  phrase  we  have  obtained 
an  expression  which  appears  to  me  Ut 
characterise,  m  ore  aptly  than  any  other, 
the  functions  of  the  syltogitsm  in  all 
cases.  When  the  premises  are  given 
by  authority,  the  function  of  Reason- 
ing is  to  ascertain  the  testimony  of  a, 
witness,  or  the  will  of  a  legislator,  by 
interpreting  the  signs  in  which  the 
one  has  intimated  bis  assertion  and 
the  other  his  command.  In  like  man- 
ner, when  the  premises  are  derived 

from  observation,  the  function  of 
Reasoning  is  to  ascertain  what  we 
(br  our  predecessors)  formerly  thought 
might  be  inferred  from  the  observed 
facts,  and  to  do  this  by  iuterpretiog 


ft  memorandutn  of  oan,  or  of  tbeiiB. 
iThe  mrmarandum  reminds  ua,  that 
Jfrom  evidence,  more  or  lega  carefully 


ertftin  mark. 

ve  have  had 
experience  from  which  we  thought  it 
followed  that  the  attributes  connoted 
by  the  term  "man"  are  a  mark  of  mor- 
tality. But  when  we  conclude  that 
the  BukB  of  WeUington  u  mortal,  we 
do  not  infer  this  from  the  memoraii' 
dum,  bat  from  the  former  eiperience. 
All  that  we  infer  from  the  memor. 
nudum  ia  our  own  previous  belief  (or 
that  of  tho^e  vbo  transmitted  to  ua  t^e 
proposition)  concerning  the  inferences 
which  that  former  experience  would 

This  view,  of  the  miture  of  the 
Byllogiam  Tenders  consistiint  and  in- 
telh'gible  what  otherwise  remains  ob- 
scure and  confused  in  the  theory  of 
Arohbishop  Whately  and  other  en- 
lightened defenders  of  the  syllogistic 
doctrine  reapecting  the  limits  to  which 
itsfunctionsarecoiilined.  Theyaffirm 
in  as  explicit  terms  aa  can  be  nsnd, 
that  the  sola  office  of  general  reason- 
ing is  to  prevent  inconsistency  in  our 
opmioos  ;  to  prevent  us  from  assent- 
ing to  anything,  the  truth  of  which 
would  contradict  something  to  which 
we  had  previously  on  good  grounds 
given  our  assent  And  Uiey  tell  us, 
that  the  sole  ground  which  a  syllogism 
affords  for  assenting  to  the  conclusion, 
is  that  the  supposition  of  its  being 
false,  combined  with  the  supposition 
that  the  premises  are  true,  would  lead 
to  a  contradiction  In  terms.  Now 
this  would  be  but  a  lame  account  of 
the  real  grounds  which  we  have  for 
believing  the  facts  which  we  learn 
from  reasoning,  in  contradistinction 
to  observation.  The  true  reason  why 
we  believe  that  tlie  Duke  of  Welling- 
ton will  die,  is  that  his  fathers,  and 
our  fatiiers.  and  all  other  persons  who 
were  cotemporary  with  them,  have 
died.  Those  facts  are  the  real  pre- 
mises of  the  reasoning.    But  we  are 
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Dot  led  to  infer  the  eondanon  from 
those  premises,  by  the  necessity  of 
avoiding  any  verbal  inconaistency- 
There  is  do  contradiction  in  supposing 
that  all  those  persons  have  died,  and 
that  the  Duke  of  Wellington  may, 
notwithstanding,  live  for  ever.  But 
there  would  be  a  contradiction  if  we 
lirst,  on  the  ground  of  those  same 
premises,  made  a  general  assertion 
mcluding  and  covering  the  case  of  the 
Duke  of  Wellington,  and  then  refused 
to  stand  to  it  in  the  individual  oase. 
There  isan  inconsistency  tube  avoided 
between  the  memoiandum  we  make 
of  the  inferenoes  which  may  be  justly 
drawn  in  future  cases,  and  the  infer- 
ences we  actually  draw  in  those  cases 
when  they  arise.  With  this  view  wa 
interpret  our  own  formula,  precisely 
as  a  Judge  interprets  a  law  ;  in  order 
that  we  may  avoid  drawing  any  in- 
ferences not  conformable  to  our  for- 
mer intention,  as  a  judge  avoids  giving 
any  decision  not  conformable  to  the 
legislator's  intention.  The  rules  for 
this  interpretation  are  the  roles  of  tba 
syllogism  :  and  ite  sole  purpose  is  to 
maintain  consistency  between  the  con- 
clusions we  draw  in  every  particular 
case,  and  the  previous  general  direc- 
tions for  drawing  them ;  whether 
those  general  directions  were  framed 
by  oureelves  as  the  result  of  induc- 
tion, or  were  received  by  us  from  au 
authority  competent  to  give  Ibem. 

%  5.  In  the  above  obttrvatkina  Itf 
has,  JthiDk,been8hown,thBt,  thongU 
there  is  always  a  process  of  naaouiuJ 
or  inference  where  a  syllogism  is  used] 
the  sytl<^m  is  not  a  correct  analysU 
of  that  process  of  reasoning  or  infeit 
eneei  which  is,  on  the  contrary  (whoA 
not  a  mere  inference  from  testimony) 
an  inference  from  particulars  to  par- 
ticulars, authorised  by  a  previous  in- 
ference from  particulars  to  generals, 
and  substantially  the  same  with  it ; 
of  the  nature,  therefore,  of  Induction. 
while  these  conclusions  appear  to 
me  undeniable,  I  must  yet  enter  a  - 
protest,  as  strong  as  that  ot  Arch- 
bishop Whately  hiniself,  M;ain«t  the 
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doctrine  that  the  BjUt^istio  art  is  use- 
leu  foe  the  purpoaen  of  leaaoajag. 
The  reaBOning  lies  in  tha  Kt  of  gene- 
nlisation,  not  in  iaterpretiiig  the 
record  of  that  act ;  but  the  ByllogiB- 
tic  form  ia  on  indUpen^able  cu[|at«Tal 
security  far  the  correctnesa  of  the 
genendieation  itself. 

It  has  already  been  Been,  that  if  vt 
have  a  collection  of  particulars  suffi- 
cient for  gTouoding  an  induction,  we 
need  not  frame  a  general  proposition  ; 
we  may  reason  at  once  from  those 
particulara  to  other  particulars.  But 
it  ia  to  be  remarked  withal,  that 
whenever,  from  a  set  of  particular 
caaea,  we  can  It^itimately  draw  any 
inference,  we  may  Intimately  make 
our  inference  a  seneral  one.  If,  from 
observation  ancf  eiperiment,  we  can 
conclude  to  one  new  case,  so  may  we 
to  an  indefinite  number.  If  that 
which  has  held  true  in  our  past  experi- 
ence wil!  therefore  hold  in  time  to 
come,  it  will  not  hold  merely  in  some 
individual  case,  but  in  all  casea  of 
sotnegivendescription.  Everyinduc- 
tion,  therefore,  which  suffices  to  prove 
one  fact,  proves  an  indefinite  multi- 
tude of  facts ;  the  experience  which 
justiGes  a  single  prediction  must  be 
such  an  will  suffice  to  bear  ont  a 
general  theorem.  This  theorem  it  is 
extremely  important  to  ascertain  and 
declare  in  its  broadest  form  of  gene. 
ralitj,  and  thus  to  plaoe  before  our 
minds,  in  ita  fnll  extent^  the  whole  of 
what  ouc  evidence  must  prove  if  it 
proves  anything. 

ITiia  throwing  of  the  whole  body  of 
poaaible  inferences  from  a  given  set  of 
particulars  int«  one  general  expression 

ites  as  a  security  for  their  being 

inferences,  in  more  vraya  than 
First,  the  general  principle  pre- 

its  a  larger  object  to  the  imaguia- 
than  any  of  the  singular  propoai- 
I  which  it  contains.  A  process  of 
thought  which  lead*  to  a  comprehen- 
sive generality  is  felt  as  of  greater 
importuice  than  one  which  terminates 
in  an  insulated  fact ;  and  the  mind 
ia,  even  unconsciously,  led  to  bestow 
greater  attention  upon  the  process,  and 


ope 
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to  weigh  more  carefully  the  sufficiency 
of  the  experience  appealed  to  for 
supporting  the  inference  grounded 
upon  it.  There  is  another,  and  a  more 
important,  advantage.  In  reasoning 
from  B  couraa  of  individual  observa- 
tions to  some  new  and  unobserved 

acquainted  with,  (i 

inquiring  into  it,)  ana  in  wnicn,  smce 
we  are  inquiring  into  it,  we  probably 
fee!  a  peculiar  interest,  there  is  very 
little  to  prevent  us  from  giving  way 
to  negligence,  or  to  an;  bias  whidi 
may  affect  our  wishes  or  our  imagina- 
tion, and.  under  that  Inflnence,  accept- 
ing insufficient  evidence  as  sufficient 
But  if,  instead  of  concluding  straight 
to  the  particular  case,  we  place  before 
ourselves  on  entire  class  of  facts— the 
whole  contents  of  a  general  proposi- 
tion, every  tittle  of  which  ia  legiti- 
mately inferrible  from  our  premises,  if 
that  one  particular  conclusion  is  so  ; 
there  ia  then  a  considerable  likelihood 
that  if  the  premises  are  insufficient, 
and  the  geDeral  inference,  therefore, 
groundless,  it  will  comprise  within  it 
some  fact  or  facts  the  reverse  of  which 
we  already  know  to  be  true  ;  and  we 
shall  thus  discover  the  error  in  our 
generalisation  by  a  rtdudio  ad  tnt- 
potiibSe. 

Thus  if,  during  the  reign  of  Mar- 
cus Aoielius,  a  subject  of  the  Roman 
Empire,  under  the  bias  naturally  given 
to  the  imagination  and  eipeotations 
by  tjie  lives  and  charaetere  of  the 
Antonines,  had  been  dispoeed  to  ex- 
pect that  Conunodus  woold  be  a  just 
ruler  ;  supposing  him  to  stop  there,  he 
might  only  have  been  undeceived  by 
sad  experience.  But  if  he  reflected 
that  tbia  expectation  could  not  be 
justifiable  unless  from  the  same 
evidence  he  was  warranted  in  con- 
cluding Bome  general  proposition,  as, 
for  instance,  that  idl  Soman  empenirs 
are  just  rulers  J  he  would  imineto,t«ly 
have  thought  of  Nero,  Bomi-Uan,  and 
other  instances,  whidi,  showing  the 
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tboM  pMUiMfl  ooald  Dot  pTOTe  io 
the  intt«nM  of  Cmnmodiu,  what  they 
were  loadeqmite  to  pmve  in  utf  col- 
lection of  oases  in  vhiob  his  was 
inclorlsd. 

The  adTantBt;e,  in  judging  whether 
any  controvertwl  inferertoe  is  iogiti- 
mate,  of  refeiriiig  to  a  parallel  case, 
in  universally  acknowledged.  But  bj 
ascending  to  the  genera)  propontion, 
we  bring  nnder  onr  riew  not  ont 
parallel  case  only,  but  all  possibli 
parallel  caaes  at  onoe;  tU  caaes  tc 
which  the  same  set  o!  avidentiiuy 
ooneideratiana  are  ^ifdieable. 

When,  therefore,  we  argue  from  B 
umiber  of  known  cases  to  another 
case  supposed  to  be  aoslogons,  it  in 
nlways  posnble,  and  genenJly  adTan- 
tageons,  to  divert  oof  argument  into 
the  oircuitoos  channel  of  an  induction 
from  those  known  cases  to  a  genend 
propontioa,  and  a  subsequent  appli- 
cation  of  that  general  proposition  to 
the  unknown  case.  This  aecond  f«rt 
of  the  (meratlon,  which,  m  before  ob- 
ferred,  h  essentially  a  prooeae  of  in- 
trrpretation,  wil]  be  resolvable  into  a 
eyltogisni  or  a  series  of  syllogisms,  the 
majors  of  which  will  be  general  pro- 
positions embracing  whole  classeH  of 
coses  ;  every  one  of  wbidi  propositions 
must  be  true  in  all  its  extent,  if  the 
argument  is  muntainable.  If,  there- 
fore, any  fact  fairly  coming  within 
the  range  of  one  of  Uiese  general  pro- 
positions, and  eonBeqnently  a«erted 
by  it,  is  knctwit  or  mspected  to  be 
other  than  the  proposition  asserts  it 
to  be,  this  mode  of  stating  tbe  argu- 
ment causes  us  to  know  or  to  suspect 
that  the  origin^  observationB,  wmcb 
are  the  real  grounds  of  onr  eoDdoskn, 
ore  not  sufficient  to  support  it.  And 
in  proportion  to  tbe  greater  chance  of 
onr  detecting  the  inconclusivenees  of 
ooc  evidence,  wiU  be  the  Inoreased 
reliance  we  are  entitled  to  place  in 
it  if  no  inch  evidence  of  defect  BbM 

T^  vahie,  therefore,  of  the  syllo- 
piBtio  form,  and  of  the  rules  for  using 
It  oorrecHy,  does  not  consist  in  their 
being  the  form  and  the  rules  oeoord- 


ii^  to  which  oi 
s^ly,  or  even  usually  made  ;  but  in 
their  fnmilhing  us  with  a  mode  in 
which  those  reasonings  may  always 
be  represented,  and  which  is  admir- 
ably calciilated,  if  tJiey  are  incon- 
clnsirs,  to  bring  their  incondusivensM 
to  light  An  induction  fri»n  puti- 
OuIhs  to  geoerala,  followed  by  a  syl- 
logistic procsBB  from  tliase  generals 
to  other  [wrticulars,  is  a  form  in  wfaieb 
we  may  ^ways  state  onr  rtaam^ngt 
If  we  pleaee.  It  is  not  •  form  in  which 
we  ntus<  reason,  but  it  i*  s  form  in 
which  we  may  reason,  and  into  which 
itistndispeDBoHe  to  throw  oar  reason- 
ing when  there  ii  Boy  doubt  of  its 
validity :  thongfa  when  the  case  is 
familiar  and  lutle  eomplioated,  and 
there  is  no  suspidon  of  etiwr,  we  may, 
and  do,  reason  at  once  from  the  known 
particular  oases  to  unknown  ones.* 

These  are  the  uses  of  syllogism,  M 
a  mods  of  verifying  any  given  arga-- 
nient.  Its  ulterior  uses,  as  respeott 
tbe  general  course  of  onr  intellectwd 


of  general  lai^juage.  Tbey  amount 
Eufaetantially  to  this,  that  the  indno- 
tions  may  be  made  onoa  for  oil ;  « 
single  careful  intem^ation  of  experi- 
ence may  suffice,  and  the  result  tnttj 
be  registered  in  the  form  of  a  general 
proposition,  which  is  oommitted  to 
memory  or  to  writing,  nod  from  ifhiah 
afterwards  we  have  only  to  ^Uogise. 
Tba  particular*  of  onr  experimenta 
may  then  be  dismissed  from  tba 
memory,  in  which  it  would  be  impos- 
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iha  wLolo  (unction  of  general  piopositlons 
In  reasoning  is  to  vouu  for  the  lagltlmaGJ 
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Bible  to  retain  no  fp-e*!  A  niti]tltnd« 
details ;  wbils  tbe  Imowledge  which 
thoae  details  afCorded  for  future  use, 
and  wbioh  wotiid  otberaiw  tie  lost 
Ba  Boon  aa  tbe  obserrations  vers  for- 
gotten, or  as  their  record  became  too 
bulky  for  refereow,  i*  Tebunad  in  ■ 
commodious  and  immediatelj  avail- 
able shape  by  means  of  genraal  lan- 

Agidtut  this  advantage  Is  to  be  set 

the  countervailing  iacoDTGnience,  that 
inferenoee  originally  made  on  insuffl- 
dent  etidfloce  bacoma  oonsocratod, 
and,  s«  It  were,  hardened  into  general 
mudms }  and  the  mind  cleaves  ' 
tbem  from  habit  after  it  has  outgrown 
way  lisMlity  to  be  mbled  t^  sunilar 
fsUaeioiu  appewanoes  ff  they  were 
now  (or  the  first  time  presented ;  but 
having  forgotten  the  mttionlars,  it 
does  not  think  of  reWsfaig  its  own 
former  dedmon.  An  inevitable  draw- 
back, which,  however  conmderable  in 
itself,  forms  evidently  but  a  small  set- 
off Against  the  immense  benefits  of 
(gjBgral  language. 
(The  use  of  the  syl1o(^sm  Is  In  truth 
no  other  tiian  the  nee  ofseneral  pro- 
pOsitiOQs  in  reasoning  We  eon 
reason  witiiout  them  ;  m  simple  and 
obvious  cases  we  habitually  do  an ; 
minds  of  great  sf^acity  can  do  it  in 
eases  not  simple  and  obvious,  provided 
thdr  experience  supplies  thom  with  in- 
stances essentially  similar  to  every 
combination  of  circumstances  likety  to 
arise.  But  other  minds,  and  the  same 
minds  where  they  have  not  the  same 
pre-eminent  advantages  of  personal 
eiperienoe,  are  qnite  helpless  without 
Hie  tud  of  general  propositions,  where- 
ever  the  cose  presents  the  smallest 
complication ;  and  if  we  mode  no 
general  propositions,  few  persons 
would  get  much  beyond  those  simple 
inferences  which  are  drawn  by  the 
more  intelligent  of  the  brates.  Though 
not  necessary  to  ressonfng,  general  pro- 
posftions  are  necessary  to  any  consi- 
derable progreea  in  reasoning.  It  is, 
therefore,  natm»l  and  indispensable 
to  separate  the  process  of  investigation 
into  two  porta ;  and  obtain  genera] 


formula  for  determining  what  infer- 
ences may  be  drawn,  before  the  occa- 
sion arises  for  drawing  the  inferences. 
The  work  of  drawing  Uiem  is  then  that 
of  applying  the  formuln ;  and  the  rules 
of  syllogism  are  a  system  of  securitiea 
for  tbe  correotbess  of  the  application. 

g  6.  To  complete  the  series  of  con- 
siderations conneoted  wiUi  the  philo- 
sophical character  of  the  syllogismi 
It  is  requisite  to  consider,  since  the 
syllogism  is  not  tbe  nnivetsol  type  of 
the  reasoning  prooess,  what  )b  the  real 
type.  This  resolves  itself  into  ths 
question,  what  is  tbe  nature  of  tbo 
minor  preniiae,  and  in  whot  manner  it 
contributes  to  establish  the  conclusion: 
for  as  to  the  major,  we  now  fully  under- 
stand, tliat  the  place  whidi  it  noml; 
naUj  occupies  in  onr  reasonings,  pro- 
perly belongs  to  tbe  individual  fact< 
or  observations  of  w^c|i  it  elpressea 
the  general  remdt  ;^e  major  itself 
being  no  real  part  ^  the  argumentf 
but  on  Intermediate  halting-place  for 
tbe  mind,  interposed  by  an  utifice  c^ 
711^  between  tbe  Teal  premises 
the  conclusion,  by  way  of  a  secn- 
rity,  which  it  is  in  a  most  material 
degree,  for  the  correctness  of  tbe  pro- 
1^7  "^^^  minor,  however,  being  an 
id^Kns^le  port  of  the  syllogistio 
ipreesion  of  an  argument,  without 
doubt  either  Is,  or  corresponds  to,  an 
equally  indispensable  part  of  the  argu- 
ment itself,  and  we  have  only  to  in- 
quire what  part. 

It  is  perhaps  worth  while  to  noticA 
here  a  speculation  of  a  philosopher  to 
whommental  science  ia  much  indebted, 
but  who,  Uiough  a  very  penetrating, 
was  a  very  hasty  thinker,  and  whose 
want  of  due  circumspection  rendered 
him  fully  as  remarkable  for  what  be 
did  not  see,  as  for  what  be  saw.  I 
allude  to  Dr.  Thomas  Brown,  whose 
theory  of  nrtiodnation  is  peculiar. 
He  saw  the  petitio  princtpii  which  is 
inherent  in  every  syllo^sni,  if  we  con- 
sider the  majorto  be  itself  the  evidence 
by  which  the  eoncluiian  Is  proved,  in- 
stead of  being,  what  in  fact  it  is, 
.....  ^  a,g  g_._ ,  „: 
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dence  Bufficient  toprave  any  conclnaiDii 
of  B  given  deacription.  Seeing  tbiB, 
Dr.  Brown  not  only  fuled  to  Bee  the 
immeDSe  advontagB,  ia  point  of  Becu- 
ritj  for  oorrectneBB,  which  is  gained 
b;  interpceing  this  step  between  the 
real  evidence  and  the  conclusion,  but 
he  thought  it  incumbent  on  Lim  to 
Btrike  out  the  major  altogether  from 
the  reasoning  proceu,  without  substi- 
tuting anything  else,  and  roaintwned 
that  our  reasoQingB  conBist  only  of  the 
minor  premiBS  and  the  conclusion, 
Socrates  is  a  man,  therefore  SoorateB 
ia  mortal :  thua  actually  suppreBsing, 
M  an  lumecessary  step  in  the  argu- 
ment, the  appeal  to  former  experience. 
The  abaunlity  of  this  was  di^uiaed 
from  him  by  the  opinion  be  adopted, 
that  roaaoning  is  merely  analyaing 
our  own  general  notions  or  abstract 
ideas  ;  and  that  the  propoaition,  9oc- 
cates  is  mortal,  is  evolved  from  the 
propOBitkin,  Socrotae  ia  a  man,  simply 
by  recognimiig  the  notion  of  mortahty 
oa  already  contained  in  the  notion  we 
fonn  of  a  man. 

After  the  explanations  ao  fully  en- 
tered into  on  the  gubjeot  of  propori- 
tions,  much  further  diacaanon  cannot 
be  neceaaary  to  make  the  radical  error 
of  tbks  view  of  ratiocinatioQ  apparent. 
If  the  ward  man  connoted  mortality  ; 
if  the  meaning  of  "  mortal "  were  in- 
volved ID  tbe  meaning  of  ^mon,"  we 
might,  undoubtedly,  evolve  the  con- 
clusion from  the  minor  alone,  because 
the  minor  would  liave  already  asserted 
it.  But  if,  aa  ia  in  fact  the  case,  the 
wold  man  doee  not  connote  mortality, 
bow  does  it  appear  that  in  the  mind 
of  every  person  who  admits  Socrates 
to  be  a  man,  the  idea  of  man  must 
include  tbe  idea  of  mortality?  Dr. 
Brown  could  not  help  Beeing  this 
diffioulty,  and,  in  order  to  avoid  it. 


re-eataUiah,  under  another  name,  IJiat 
■tep  in  the  argument  which  corre- 
sponi^  to  the  major,  by  affirming  the 
neeeaaity  of  preitiowiy  ptrceivtTtg  tbe 
relation  between  the  idea  of  man  and 
the  idea  of  mortal.  If  the  reosoner 
bos  not  previously  peroeived  this  rela- 


tion, he  wiU  not,  says  Dr.  Brown,  in- 
fer, because  Soorates  ia  a  man,  that 
Sociates  is  mortal.  But  even  thin 
admiaaion,  though  amounting  to  a 
surrender  of   the  doctrine    that  an 


the  conclnaion  alone,  will  n< 
remainder  of  Dr.  Brown's  ^eory. 
Tiie  failure  of  assent  to  the  aigument 
doea  not  take  plaoe  merely  because 
the  reasoner,  for  want  of  due  analyais, 
does  not  perceive  that  hia  idea  of  man 
includes  the  idea  of  mortality ;  it 
takes  place,  much  more  commonly 
becauae  in  his  mind  that  relation  be- 
tweenthe  two  ideas  haa  never  existed. 
And^  truth  it  never  does  exist,  ex- 
cept as  tbe  result  of  enerienoe.  Con- 
senting, for  the  soke  of  the  arg 


'odical  iocorreotneas,  namely, 
the  meaning  of  a  propositiim  relates 
to  tbe  ideas  of  the  thmgB  spoken  of, 
and  not  to  the  things  .themselves  ;  I 
must  yet  observe,  that  the  idea  of 
man,  as  an  universal  idea,  the  com- 
mon property  of  all  rational  ereotores, 
cannot  involve  anything  but  what  is 
Btriotly  implied  in  the  name.  It  any 
one  includes  in  hia  own  private  idea 
of  man,  oa  no  doubt  is  always  the 
case,  some  other  attributes,  such,  for 
instance,  aa  mortality,  be  does  ao  only 
as  the  conaequsnce  of  experience,  after 
having  satisfied  himself  that  all  men 
possess  that  attribute  :  bo  that  what- 
ever the  idea  contains,  in  any  person's 
mind,  beyond  what  is  included  in 
the  conventional  signification  of  the 
word,  has  been  added  to  it  as  the 
result  of  assent  to  a  propoaition ;  while 
Dr.  Brown's  theory  requires  us  to  sup- 
pose, on  the  contrary,  that  assent  to 
tbe  propoaition  is  produced  by  evolv- 
ing, through  an  analytic  procesa,  this 
very  element  out  of  the  idea.  This 
theory,  therefore,  may  he  considered 
OS  sufficiently  refuted  (  and  the  minor 
premise  must  be  regarded  as  totally 
lUBuflicient  to  prove  the  concluaion, 
eicept  with  tbe  aaatstance  of  the 
major,  or  of  that  which  the  major  re- 
presents, namely,  the  vorioua  aingtilar 
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propoaltionB  expressive  of  tKe  sertea  ut 
observatioDS  of  which  the  gflneralisB- 
tion  called  the  major  premiee  a  the 

In  the  ai^ument,  than,  which  proves 
that  Socrates  is  mortal,  one  inmspen- 
Esble  part  of  the  premises  will  be  u 
follows  :  "  My  father,  and  my  father's 
father,  A,  B,  C,  and  an  indefinite  num- 
ber of  other  persons,  wet«  mortal ;  " 
which  ii  only  an  eiprossion  in  diffe- 
rent words  of  the  observed  fact  that 
they  have  died.  This  is  the  major 
premise  divested  of  the  pctitio  prin- 
tipii,  and  cnt  down  to  as  much  as  is 
really  known  by  direct  evidence 

In  order  to  connect  this  proposition 
with  the  conclusion  Socrates  is  mortal, 
the  additional  link  necessary  is  each 
&  pcopoeition  as  the  following  -.  "  So- 
crates reeemhles  my  father,  and  mj 
father's  father,  and  the  other  indi- 
viduals specified."  This  proposition 
we  assert  when  we  eay  that  Socrates 
is  a  man.  By  saying  so  we  likewise 
assert  in  what  resiiMt  hs  resembles 
them,  namely,  in  the  attributes  eon- 
noted  by  the  word  man.  And  we 
conclude  that  be  fmtber  resembles 
them  in  the  attribute  mortality. 

g  7,  Wb  have  thus  obtuned  what 
we  were  seeking,  an  universal  type  of 
the  reasoning  process.  We  find  it  re- 
solvable in  M  coses  into  the  following 
elements  ;  Certain  individuals  have  a 
given  attribute  ;  an  individual  or  in- 
dividuals resemljle  the  former  in  cer. 
tain  other  attributes ;  therefore  they 
resemble  them  also  in  the  given  attn- 
bote.  This  type  of  ratiocination  does 
not  claim,  like  the  syllagism,  to  be 
conclusive  from  the  mere  form  of  the 
expression  ;  nor  can  it  possibly  be  so. 
That  one  proposition  does  or  does  not 
assert  the  very  fact  which  was  already 
asserted  in  another,  may  appear  from 
the  form  of  the  expression,  that  is, 
from  a  comparison  of  the  language ; 
but  when  the  two  propoeitioas  assert 
facta  which  are  hand  fide  different, 
whether  the  one  fact  proves  the  other 
or  not  can  never  appear  from  the  Ian. 
guage,  but  must  d^end  on  other  cmi- 


aiderations.  Whether,  from  the  attri- 
butes in  which  Socrates  resembles 
those  men  who  have  heretofore  died, 
it  is  allowable  to  infer  that  be  re- 
sembles them  also  in  being  mortal,  is 
a  qnestion  of  Induction  ;  and  is  to  be 
decided  by  the  principles  or  canons 
which  we  shall  hereafter  recognise  as 
tests  of  the  correct  performance  of 
that  great  mental  operation. 

Meanwhile,  however,  it  is  certain, 
as  before  remarked,  that  if  this  infer- 
ence can  be  drawn  as  to  Socrates,  it 
can  be  drawn  as  to  all  others  who 
resemble  the  observed  individuals  in 
the  same  attributes  in  which  he  re- 
sembles them  ;  that  is  (to  express  the 
thing  concisely)  of  aU  mankmd.  If, 
therefore,  the  argument  be  admissible 
in  the  case  of  Socntes,  we  are  at 
liberty,  onca  for  all,  to  treat  the  pos- 
Besaiou  of  the  attributes  of  man  ae  a 
mark,  or  satisfactory  evidence,  of  the 
attribute  of  mortality.  This  we  do 
bjjayiug  down  the  universal  proposi- 
tion, AU  men  are  mortal,  and  inter- 
preting this,  as  occasion  arises,  in  its 
application  to  Socrates  and  others. 
By  this  Imeans  we  establish  a  very 
convenient  division  of  the  entire 
logical  operation  into  two  steps;  first, 
that  of  oscertairung  what  attributes 
are  maikeoEmortality ;  and, secondly, 
whether  any  given  individuals  possess 
those  marks.  And  it  will  generally 
be  advisable,  in  our  speculations  on 
the  reasoning  process,  to  consider  this 
double  operation  as  in  fact  taking 
place,  and  all  reasoning  as  carried  on 
in  the  form  into  which  it  must  neces- 
sarily be  thrown  to  enable  us  to  apply 
to  it  any  test  of  its  correct  perform- 

Althongh.  therefore,  oil  processes 
of  thought  in  which  the  ultimate  pre- 
mises are  particulars,  whether  we  con- 
clude from  particulars  to  a  general 
formula,  or  from  particulars  to  other 
parUcuIars  according  to  that  formula, 
are  equally  Induction  ;  we  shall  yet, 
conformably  to  usage,  consider  the 
name  Induction  as  more  peculiarly 
belongingto  tlie  process  of  establish- 
ing; tJie  general  proposition,  and  the 
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remftining  openttion,  vblch 
stantially  that  of  interpreting  the 
Beneral  proposition,  we  ahiCl  t»il  by 
Ita  amol  uune,  Dedaotion.  And  we 
■boll  consider  ever;  prooeui  b;  which 
anything  ig  infaired  respeoting  an 
unobBerved  cue  oa  coasistiog  of  Ml 
laduction  followed  by  a  Deduction 
"i  the  pro 

it  ia  always  luaceptible  of  the 
form,  Bod  mast  be  thrown  into  it 
when  ssaurance  of  Boientifio  accuiacy 
is  needed  and  derared. 

§8.  The  tkecty  of  the  sytli^iHm 
laid  down  in  the  preceding  pages  has 
obtained,  among  other  important  ad- 
helions,  three  oi  peculiu  value  ;  those 
of  Sir  John  Henchel,*  Dr.  Wbewel],+ 
mnd  Ur.  Bailey ;  t  Sir  John  Eerachel 
•unsidering  the  doctrine,  though  not 
■tliotly  "a  discovery,"  having  been 
ttotiuipated  by  Beri[eley,§  to  be  "one 
of  the  greatest  steps  which  have«-et 
bean  made  ill  the  philosophy  of  Logic" 
•When  we  consider"  (to  quote  the 
farther  words  of  the  same  autjiority) 
**  the  inveteracy  of  the  habits  and  pre 
judioeg  which  it  has  cast  to  the  winds,' 
tiiere  is  no  cause  for  misgiving  in  thi 
fact  that  other  thinkers,  no  leas  en 
titled  to  consideration,  have  formed 
a  very  different  estimate  of  it  Their 
principal  objection  cannot  be  better 
or  more  sacciactly  stated  than  by 
borrowing  a  sentence  from  Arohbisbop 
Whately.ll  "In  every  case  where  an 
•  Rovtew  of  Quotslot  on  ProbabUltiBfl, 
Suayt,  p.  367. 
t  Phitiuophy  ofLiKOBtTv,  p.  aS^ 
1  H«ivt/iltaioninj,  ell.  iv.p  towbtdi  I 


Etrsohel  pnbauV  meant  tbnt  It  l>  Implied 
In  Beriieur'B  BrgnnwDt  sgilaHt  sbstrsct 
Ideal.  But  1  csDDot  flnit  that  Berkelev 
saw  tlie  [mpllcsljoii,  or  had  aver  sailed 
hlmielt  what  besrlnii  hli  argument  hfid  on 
the  tlMi>t7  of  the  lyUoglim.  8tm  less  cati 
I  admit  that  the  dootrltiB  [9  (ii  has  besa 
■fBrmed  bv  one  of  mv  ablest  mirl  moat 
csndld  crillcri  "among  the  Btaiiding  murks 
€>f  what  la  colled  ths  erapMaU  philoaoTJty  " 
I  UtgU,  book  i»,  Eh.  t  sect  f. . 


Inference  is  drawn  from  Induotioa, 
(unless  (hst  name  is  to  be  given  to  a 
mere  random  guess  without  any 
grounds  at  all,)  we  must  form  a  judg- 
ment that  the  histwioe  or  instancea 
adduced  are  (i{^ieni  to  authorise  the 
condudon  ;  that  it  ia  i^msahU  to  take 
theae  inatraoea  aa  a  aan^e  warrant- 
ing an  inference  respecting  the  whole 
class  ; "  and  the  eipreasion  of  thi* 
judgment  in  words  (it  has  been  said 
by  several  of  my  crttica)  is  tha  major 

I  quite  admit  that  the  major  is  an 
affirmation  of  tha  suffiwenoy  of  the 
evidenoe  on  which  the  ooaclusion  rests. 
That  it  ia  so  is  the  vray.  easence  of 
my  own  theory.  And  whoever  edmtta 
that  the  major  premise  is  only  thia, 
adopts  tbe  theory  in  its  essraitiala. 

Sut  I  cannot  cixiaeda  that  this 
recognition  of  the  lufficienc;  of  ttw 
evidence — thM  is,  of  Uie  oarraAnGBa 
of  the  induction — ia  a  part  of  the 
indaotion  itself ;  unless  we  ought  to 
•ay  that  it  is  a  part  of  everything  we 
do,  to  satisfy  ourselvea  that  it  baa 
boen  done  rightly.  We  conclude  from 
known  instances  to  unknown  by  tbe 
impulse  of  the  generalising  propensity ; 
and  (until  after  a  conaidorable  amount 
of  practice  and  mental  discipline)  the 
ition  of  tbe  aufficieiicy  lA  the  evi- 
le  ia  only  raised  by  a  retrospective 
act,  turning  back  upon  our  own  foot- 
stepa,  and  examining  whether  we  were 
anted  in  doing  irtiat  we  have 
sionally  done,  to  speak  of  this 
reBei  operation  as  part  of  tbe  original 
— «,  requiring  to  be  expressed  in  words 

Older  tbat  the  verbal  formula  may 
correctly  represent  the  peychologicu 
process,  (^)pears  to  me  false  paycbo- 
logy.*  Wa  review  our  syllogiatio  aa 
Weil  as  our  inductive  processes,  and 
recognise  that  they  have  been  cor- 
reotly  performed  ;   but  logicians  do 

'  add  a  third  premise  to  the  syllo- 
gism, to  express  this  act  of  recogni- 
tion. A  careful  copyist  verifies  hia 
transcript  by  collating  it  wiUi  (ha 
ifl  the  ImpDrlnnt  ebaptor  on  BelLoT, 


Id  Uu  Will.  pp.  jS.-sa<- 
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original ;  and  if  nn  error  nppaav,  he 
reoi^itiaeB  that  the  transcript  hu 
been  cisiectlj  made.  But  ve  do  not 
cail  the  eiami  nation  ei  the  cofiy  a 
part  of  tlie  aot  of  ci^Tiiig. 

Tba  cnDclusion  in  an  indnetioii  U 
inferred  from  the  evidence  itself,  and 
not  from  a  reoognitioD  of  the  BufB- 
ciencj  ot  the  evidence  ;  as  I  infer  that 
my  friend  ia  waking  towards  me  be- 
cause I  see  him,  and  not  because  I 
recugnise  that  mj  ejes  are  open,  and 
that  eyesight  is  a  means  of  knowledge. 
In  all  operationa  which  require  core, 
it  is  good  to  aHsiire  ounelres  that  the 
process  has  been  performed  accurately; 
but  the  testing  of  the  procees  is  not 
the  process  itself;  and,  besides,  may 
have  been  omitted  altogether,  and  yet 
the  process  be  correct.  It  is  pre- 
cisely  because  ftat  operation  is  omitted 
in  ordinary  unscientific  reasoning, 
that  there  is  anything  gained  in  cer- 
twnty  by  throwlDg  reasoning  into  the 
syllogistio  form.  To  make  sure,  as 
far  as  poeeible,  that  it  shall  not  be 
omitted,  vre  m^e  the  testing  opera- 
tion a  part  of  the  reasoning  process 
itself.  We  insist  that  tjie  inference 
from  puticulare  to  particulars  shall 
pass  throagh  a  general  propositio 
liut  this  is  a  security  for  good  reaso: 
ing,  not  a  amdition  of  all  reasimin^ 

Our  most  familar  inferences  are  c 
msjle  before    we   learn   the  use 
gener^  pnqiositions  ;  and  a  person 
untntored  s^acity  will  skilfiilly  applj 
bis  acquired  eiperience  to  adjacent 
coses,  though  he  would  bungle  griev 
ously  in  fining  the  limits  of  the  appro- 
priate general  theorem.     But  though 
he  may  conclude  rightly,   he  nev 

Eroperly  speaking,  knows  ivhether 
as  done  so  or  not ;  be  has  not  tested 
his  reasoning.  Now,  this  is  precisely 
what  forms  of  reasoning  i'  ' 
We  do  not  need  them  to 
to  reason,  but  to  enable  us  to  know 
whether  we  reason  correctly. 
In  still  further  answer  tc 
jection,  it  may  be  added  that— even 
Ti-hen  the  test  has  been  applied,  and 
the  sufficiency  of  the  evidence  recog- 


nised, if  it  is  snSicient  to  sui^rt  the 
general  proposition,  it  is  sufficient 
alao  to  siqq;>ort  an  inferoice  frera  par- 
tisulara  to  portieulan  without  passing 
through  the  general  pi«)ositionK  Tba 
inquirw  who  h»s  logicall;  satiafied 
himself  that  the  conditions  of  legiti- 
Here  realised  in  the 
cases   A,  B,  C,   would  be  as  much 


The  general  conclusion 

iver  legitimate,  unless  the  pftTticu- 

ne  would  be  so  too ;  and  in  no  sense 

intelligible  to  me  can  the  particular 

conclusion  be  said  to  be  drawn  from 

1  generei  one.     Whenever  there  is 

>und  for  drawing  any  conclusion  at 

all  from  particular  instances,  there  is 

ground  for  a  general  conclusion  ;  but 

that  this   general   conclusion  should 

be  actually  drawn,  however  useful, 

cannot  be  an  indispensable  condition 

of  Uh  validity  of  me  inferenoe  in  the 

particular  case.     A  man  gives  awar 

eixpence  by  the  same  power  by  whicb 

he  disposes  of  his  whole  fortune  ;  but 

it  is  not  necessary  to  the  legality 

of    the  smaller  act  Miat  he   should 

make  a  formal  assertion  of  his  right 

to  the  greater  one. 

Some  additional  remarks,  in  reply 


IS  Is  the  datum  biaa 

__     _.  . B  this  auUsct  must 

.  The  quastioa  is.  In  viM  tonns 
uia  Qvidoncfl  or  ground  on  which  WB  draw 
these  caQclusicHiH  msy  best  be  dsaigoUed 
—whether  it  1b  most  ourrect  to  «»?,  thit 
tba  imknown  («se  Is  proved  by  known 
EiHI,  or  that  it  is  proTDd  by  a  gEnSTal  pm- 
positlon  Including  both  seta  ol  aa«a,  tiM 
unknown  and  the  known  T  1  oantand  for 
lbs  (ormsr  ni«l«  of  vxpnUtoB.    I  iuM  it 


ijti  REASONING. 

I  Q.  The  preceding  eonBideratkms  I  it,  is  the  entire  theory  of  the  ascer- 
enable  us  to  iinderstuid  the  true  tiiinmentof reasoiieduriuferredtruCh. 
nature  of  what  ia  termedrbj  recent  I  Format  lAgic,  therefore,  which  Sir 
writers.  Formal  Logic,  and  the  rela- 1  William  Hamilton  from  hia  own  point 
tion  between  it  and  Logic  in  the  of  view,  and  Archbishop  Whately 
from  hii,  have    represented  as    the 


widest  aeoM.     Logic, 

an  abou  of  tanguAge  ia  sajr,  that  the  proof 
that  Socratea  li  mortal  ia  that  oU  man  an 
moMsL  Turn  tt  iu  wliat  way  we  mill,  thia 
oeemi  to  ma  to  be  auartin^  that  a  thing  la 
the  proof  of  ttssU.  Whoe'er  prDnouncea 
the  wordi,  All  men  an  mortal,  hu  ufflrmad 
tbot  Bocratea  1h  mortal,  thougti  he  may 


Hieht  nepssiing  the  dictum  de  oniii  t 
He  MkuowledKo*  that  thii  maxim  i 
maalr  aapniasii,  "  Whaterer  la  Ir 
claaa  ia  tns  of  ererytiilDi:  inoliided 
claK'  ia  a  man  Identical  propiHltioi 


"  Vrhaterer  is  true  of  a  clua  is 
eienthiag  nbich  can  bt'tliaun 
member  oT  the  glass  :  ~  as  If  a  tbli 
*'  be  abown  "  to  be  a  nwmbar  of  t 
without  being  one.  If  a  claaa  mi 
sum  ol  bU  the  things  Included  In  t 
the  things  irblcb  oan  "be  ahown 
Included  111  it  are  part  of  the  mm, 
dielttm  ia  as  much  on  identical  pro 

until  they  are  called  up 
their  place  In  it— that  sc 


tion  ia  pnred  by  the  larger : 
tend  that  both  ssaertlona  ar 
gether  by  the  aune  eridoncs, 
grounda  of  axpetience  on  wh 


that  Ih  Impuflalble,'' 
la  urged  bj  Ur.  De 
I  p.  =J9>:  "The  whole 


a.  aLlUr  ar^iment 
Morgan  (FoT«ial  Lofi 
objoetlon  taciily  asaum 

welcuawldmtobeSocT 

tion  that  the  m^for  premiaa  inoludi 


I  new  Indivhlual  has  th 


by  anything  in  which  h 


rsachlni 

bevonii  the  sphere  of  our  fcn 
Indirtdual  casaa;  and  that  w 

-ledgej 

indlilduBl,  aoeiates,  ia  brought 

minor  prenjiae,  we  laam  th. 

we  h.™ 

already  made  sn  assertion  respecting  Soc 

i&tes  without  ImOKlng  It;  our 

ral  (onniila  boinst,  to  tliat  enta 

It,  fcr  thg 

ipedOea  all  It  inoludaa.    As,  howeier,  t^ 
•nly  indication  It  gtTBBia  a  daacripUon  by 

awe  have  atiU  to  eomiian  any  new 
ual  with  the  mailcB;  and  to  ahow 
.hst  thla  compsrieoB  haa  been  made  la  the 

,« .  .u 1 —     D...  J —  by  suppo. 

_„  —  -he  maita. 
ascertained  him  to  have 
'0  have  affirmed  the  mi^or 

y  part  ol  the  uvument. 
Id  begin  by  making 


oftS 
rOon  ol 


anticipation,  and  aa  a  meroo> 


ployed  In  pmvipg  a 
couceiyo  only  one  Hs; 
rlE.  Chat  what  really 

part  In  men  anti 
landum  of  the  nl 
whlifli  we  are  pnpared  to  prone. 
With  reipeot  to  the  minoT  (nmlaa  in 

its  format  ahape,  the  miner  aa  it  atanda  in 
the  ayliogiani,  pndfcatiDg  of  Bocratei  a 
deBnlte  ckH  name,  I  readily  admit  that  it 


'  Ur.  De  Horgnn  ai 
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whole  of  Logic  properly  wi  caHed,  In 
really  a  very  Bubordinate  part  of  it, 
nut  being:  directly  concerned  with  the 
proems  of  Reasoning  or  Inference  in 
the  sense  in  which  that  procera  a  a 
part  of  the  Investigation  of  Trutii. 
What,  thbD,  iB  Fonnal  Logic  >  The 
name  leems  to  be  properly  applied  to 
all  that  portion  of  doctrine  whidi  re- 
lates to  the  equivalence  of  different 
modes  of  expreeaion  ;  the  rules  for 
determining  when  assertionB  in  a 
given  form  imply  or  Euppoae  the  truth 
tx  falsity  oE  o&er  assertions.  This 
includes  the  theory  of  the  Import  of 
Propositions,  and  <rf  Uieic  Converaion, 
.i^uipollence,  and  Opposition :  of 
those  falsely  called  InductioiiB  (to  be 
hereafter  spoken  of  *),  in  which  the 
apparent  generalisation  is  a  mere 
abridged  statement  of  cases  known 
individually  ;  and  finally,  of  the  syl- 
logism :  while  the  theory  of  Naming, 
and  of  (what  is  insepambly  connect*] 
a^in^  erronoouB   roasonlnff.      The  only 


tennlDintrbfiCbrvhaiid  wliat>ind  of  nkeness 
nn  iinobscrTod  cats  withlu  the  same  ptedl- 


.    Tha  1 


Mthfl 


Sfllogiitic  1 


the  •Tlloglitic 

togsther,  (Wd  sra  csUsd  forth  by  tha  tarn 
engtasj.  Whan  wa  omehide  trm  per- 
fioiul  ejcperlence  without  referring  to  an; 

record—to  uy  genarsl  tbeoram^  eltliar 
written,  or  traditional,  or  mentally  nglA- 
tered  by  ounelies  as  conclusloui  of  our 
own  drswlna— wa  do  not  um,  In  our 
tbougbta,  eitlior  a  ra^or  or  a  minor,  auch 
an  the  syllogism  puU  into  worda.  When, 
liowfivar,  we  revise  this  rough  Inftirenca 
from  particulais  to  particulars,  — ''  — *'-*' 


selesi 


e,  tha  teriglan  a 


t  two  lyDociBtlo  premises.      But 
\  us  in  abettor 


only  put 

igwheth^ 


poalttOD  for  judging  wh 

JVom   partlcuIaTS  to  psiticuUrs  1b 

grounded. 


with  it)  Deflnitjon,  though  beloi^ng 
still  more  to  tiie  Other  and  larger  kind 
of  logic  than  to  thin,  is  a  necessiwy 
preliminary  to  this.  The  end  aimed 
at  by  Fonnal  Logic,  and  attained  by 
the  observance  of  its  precepts,  is  not 
truth,  but  consistency.  It  haa  been 
seen  that  this  is  the  only  direct  pur- 
pose of  the  rules  of  the  syllogism ; 
the  intention  and  effect  of  which  is 
simply  to  keep  our  inferences  or  con- 
clusions in  complete  consistency  with 
our  general  formulae  or  directions  for 
drawing  them.  The  Li^ic  of  Con- 
sistency is  a  necessary  auxiliaiy  to 
the  Logic  of  Truth,  not  only  became 
what  is  inconsistent  with  itself  or  with 
other  truths  cannot  be  true,  but  also 
because  truth  Can  only  be  sucoesatully 
pursued  by  diawing  inferences  from 
experience,  which,  if  warrantable  at 
all,  admit  of  being  generalised,  and, 
to  test  their  warrantableness,  re<iuire 
to  be  exhibited  in  a  generalised  form  ; 
after  which  the  correctness  of  their 
application  to  particular  cases  is  a 
question  which  specially  concerns  the 
Logic  of  Consistency.  This  Logic, 
not  requiring  any  preliminary  know- 
ledge <i  the  prtxiessea  or  conclusions 
of  the  various  sciences,  may  be  studied 
with  benefit  in  a  much  earlier  stage 
of  education  than  the  Logic  of  Truth  : 
and  the  practice  which  has  empirically 
obtained  of  teaching  it  apart,  through 
elementary  treatises  which  do  not 
attempt  to  include  anything  else, 
tbougn  the  reasons  assigned  for  the 
practice  are  in  general  vety  far  from 
philosophical,  a£nita  of  philosophical 
justification. 


8' 


CHAPTER  IV. 


In  c 


analysis  of  the  syl. 
ippeared  that  the  minor 
pi«mise  always  affirms  a  resemblance 
between  a  new  case  and  some  cases 
previously  known  ;  while  the  major 
preiniso    asserts    eumetiiing    whiel' 


havinf;  been  found  true  of  tbose 
knowa  cues,  we  conuder  ounelvea 
warronted  in  holding  tine  of  an; 
other  cue  teeemUing  the  iaaaar  in 
certain  givea  particuUrs. 

If  alt  [atiodnatlonB  re»enitded,  w 

the  preceding  chaptei 
Uance,  which  that  premise  aoaerta, 
were  obviouji  to  the  ««n»ei,  as  in  the 
propoaition  "  Socrates  ia  a  man,"  or 
were  at  once  aacertainable  by  direct 
observation  ;  there  woold  be  no  neues- 
sity  for  trains  of  reasoning,  and  De- 
diultivs  or  Ratlocinative  Sciences 
would  not  exist.  Trains  of  reasoning 
aiiat  (mly  for  the  aako  of  extending 
an  induction  fotuided,  a*  all  indue 
tions  must  be,  on  obaerved  oases,  to 
other  caaea  in  ivhioh  we  not  only 
cannot  directly  observe  the  faot  which 
is  to  be  proved,  bat  <iannot  directly 
observe  even  the  nutrk  which  w  to 
prove  it. 

g  X.  Suj^raea  the  syllogiBm  to  be. 
All  oows  ruminate ;  the  aniioal  which 
is  before  ma  is  a  cow )  therefore  it 
ruminates.  The  minor,  if  true  al  all, 
is  obviously  bo  :  the  only  premisa 
the  estabtishment  of  which  requires 
any  anterior  process  of  Inquiry  is  the 
major ;  and  provided  the  induction 
of  which  that  premise  is  tha  expres- 
sion was  correctly  performed,  the  oon- 
clu^D  respecting  the  uiimal  now 
present  will  be  iustantiy  drawn ; 
because,  as  soon  as  she  is  compu^ 
with  the  formula,  she  will  be  identi- 
fied as  being  included  in  it.  But 
suppose  the  syllogism  to  be  the  fol- 
lowing ; — All  arsenio  is  poisonous, 
the  substance  which  is  before  me  is 
arsenic,  therefore  ft  is  poisonous. 
The  truth  of  the  minor  may  not  here 
be  obvious  at  first  sight ;  it  may  not 
be  intuitively  evident,  but  may  itself 
be  known  only  by  inference.  It  may 
be  theconclusion  of  another  argument, 
which,  thrown  into  the  syliogistic 
form,  would  stand  thus  : — -Whatever 
when  lighted  produces  a  dark  spot  on 
a  piece  of  white  poroslain  held  in  the 


I,  which  MMt  ia  stdufale  in  hypo- 
chlorids  of  catcinm,  is  anenie ;  the 
Bubatanae  befme  ma  oMifoi-mi  to  tiiia 
oimditlon ;  therefon  it  is  arasni& 
To  eriiabliah,  therefore,  the  ultimata 
coDclnsion,  The  substaiMe  before  nia 
is  poisoaouH,  reqoins  a  prooeM  which, 
in  order  to  be  syllogistioally  eipreasad, 
standi  in  need  of  two  ayllogisnif ;  and 
we  have  a  Train  of  Beasoning. 

When,  however,  we  thus  add  syl- 
logism to  syllogism,  we  are  really 
adding  induction  to  inductiaa.  Two 
separate  inductions  must  have  taken 
pJaoe  to  render  this  chain  of  inf  emnM 
possible ;  inducti<au  founded,  pnt- 
bably,  on  different  sets  oi  individual 
instuicos,  but  which  converge  in  their 
results,  BO  that  the  instance  wiiicb  ia 
the  subjcot  of  inquiry  Domes  within 
the  range  of  them  both.  The  recwd 
of  theaa  inductiau  is  oontained  in  tha 
m«}ois  of  the  two  syllogisms.  First, 
we,  oc  othen  for  us,  have  examined 
various  objects  which  yielded  under 
the  given  circumstaooea  a  dark  spot 
with  the  given  property,  and  found 
that  they  possessed  the  properties 
connoted  by  the  word  aiaenio  ;  they 
were  metallic,  volatile,  tiieir  vapour 
had  a  smell  of  garlic,  and  so  forth. 
Next;  we,  or  others  for  us,  have  exa- 
mined various  specimens  which  pos- 
sessed this  metallic  and  volatile  cha- 
racter, whose  vapour  had  this  smell, 
iia, ,  and  have  invariably  found  that 
they  were  poisonous,  l^e  first  obser- 
vation we  judge  that  we  may  extend 
to  all  substances  whatever  which  yield 
that  particular  kind  of  dark  spot  ( 
the  second,  to  all  metoUio  and  vola- 
tile substances  resembling  thoae  we 
examined  ;  and  consequently,  not  to 
those  only  which  are  seen  to  be  such, 
but  to  those  whidl  are  oonclnded  to 
be  such  by  the  prior  induction.  The 
substance  before  us  ia  only  seen  to 
come  within  one  of  these  indnotiona ; 
but  by  means  of  this  one  it  is  brought 
within  the  other.  We  are  still,  as 
before,  concluding  from  particulan 
to  particulars ;  but  we  are  now  con- 
cluding from  particulars  observed,  to 
other  particulars  which  are  not,  as  in 


tile  simple  case,  Men  to  resemUa  them 

in  Dutecial  points,  but  inferred  to  do 
so,  because  resembling  them  in  some- 
tiling  else,  which  wa  have  been  led 
tyy  qtiite  B  difierent  set  of  itutauoea  to 
consider  ae  a  muk  of  the  foriDer  re- 
Bambl^nce. 

.This  first  ejiample  of  a  train  of 
reasoning  is  still  eitvemel/  simple, 
the  series  coneiBting  o(  only  two  syl- 
logiHms.  The  foUowing  ia  somewhat 
inoie  oomplicated: — No  govenmient, 
which  earnestly  seeks  the  good  of  its 
subjects  ia  likely  to  be  overthrowD  ; 
mme  particular  ^vemment  earneatl; 
seeks  the  good  of  ita  subjects,  there- 
fore it  IB  not  likely  lo  be  overthrown, 
Tbe  nmjor  premise  in  this  argument 
w»  shall  sut^iOBe  not  to  be  derived 
from  conudemtions  d  priori,  but  to 
be  a  generalisation  from  history, 
which,  whether  correct  or  erroneous, 
inust  have  been  founded  on  obaerva- 
tkoi  of  govemmenta  concerning  whose 
desire  of  the  good  of  their  subjects 
there  was  no  doubt.  It  has  been 
Sotmd,  or  thooght  to  be  found,  that 
these  were  not  easily  overthrown,  and 
it  iiBB  been  deemed  that  those  in- 
stluiceH  vamuited  au  extension  of  the 
same  prtxiicatis  to  uiy  and  every 
government  which  rcaemblea  them  in 
uie  attribute  of  desiring  earnestly  the 
good  of  ita  subjeotg.  But  doea  the 
goyerrtment  in  question  thus  resemble 
them  T  Thja  may  bo  debated  pro  and 
con  by  many  ai^iments,  aud  must,  in 
any  case,  be  proved  by  aoother  induc- 
tdim ;  for  we  cannot  directly  observe 
tiie  sentknents  and  desires  of  the  per- 
Bons  who  cany  on  the  goveron 
To  prove  the  minor,  therefore, 
require  an  argument  in  T  ~ 
Every  gnverament  which 
oeitain  manner  de^res  the  good  of 
its  lubjects :  the  enn»eed  govern- 
ment acta  in  that  particular  manner, 
therefore  it  desires  the  good  of  its 
snbjeots.  But  is  it  true  that  the 
government  acts  in  the  manner  sup- 
posed I  This  minor  also  may  require 
proof]  still  another  induction,  as 
thus : — What  ia  asserted  by  intelli- 
gent Mid  diBiol«KSted  witnesses  may 


TRAINS  OF  REASONma 
be  believed  to  1 


le  true  ;  tliat  the  go- 
a  this  manner  is  as- 
serted by  such  witnesses,  th««fore  it 
may  be  believed  to  be  true.  Ilie  argu- 
ment bence  consists  of  three  steps. 
Having  the  evidence  of  our  senses 
that  the  case  of  the  government  under 
consideration  resembles  a  number  of 
former  cases,  in  the  circumstance  of 
having  something  asserted  respecting 
it  by  intelligent  and  disinterested  wit- 
nesses, we  infer,  firal^  that,  as  in  those 
former  instances,  so  in  this  instonoe, 
the  ssaertion  is  true.  Secondly,  what 
was  asserted  of  the  government  being 
that  it  acts  in  a  particular  manner, 
and  other  governments  or  penons 
having  been  observed  to  aet  in  the 
same  manner,  the  ^enunent  in  ques- 
tion is  brought  mto  known  resem- 
blance with  those  otiier  govemnwnts 
or  penons ;  and  since  they  were 
known  to  desire  the  good  td  tiie  people, 
it  is  thereupon,  by  a  second  induction, 
inferred  that  the  particular  govern- 
ment spoken  of  desiicB  the  good  of 
the  pec^Je.  This  Iningi  that  govern- 
ment into  known  rewn^lanoe  with 
the  other  governments  which  were 
thooght  likely  to  esc«te  revolution, 
and  thence,  by  a  third  induction,  it  is 
concluded  that  this  particular  govern- 
ment ia  also  likely  to  escape.  This 
is  still  reawming  from  porticulais  to 
particulars,  but  we  now  reason  to  the 
new  instance  from  three  distinct  sets 
of  former  inetanoee :  to  one  only  of 
those  sets  of  instances  do  we  directly 

but  from  that  similarity  we  induc- 
tively infer  that  it  has  the  attribnte 
by  which  it  is  assimilated  to  the  next 
set^  and  brought  witjiin  the  corre- 
sponding induction ;  after  whidi  by 
a  repetition  of  the  same  operation  we 
inter  it  to  be  similar  to  the  third  set, 
and  hence  a  third  indnctjon  conducts 
us  to  the  altimiite  ct 


S  3.  NotwIUigtanding  the  superior 
complication  of  ttieee  examples,  com- 
pared with  those  by  which  in  the  pre- 
ceding chqiter  we  illustrated  the 
genenil  theory  of   reasoning,   every 


doctrine  which  we  then  laid  down 
holds  equally  true 
tricate  casea.  The  Buccesaive  general 
propoBitioas  are  not  steps  in  the 
reasoning,  are  not  intermediate  links 
in  the  chain  of  inference  between  the 
particularH  ubaerved  and  those  ti 
which  we  apply  the  observation.  11 
we  had  eufficiently  capacious  memo- 
riea,  and  a  eufficient  power  of  main- 
taining ordec  among  a  huge  mass  ol 
details,  the  reasoning  could  go  on  with- 
imtany  general  propositions  ;  they  are 
nu;re  formulie  for  inferring  particulars 
from  particolais.  The  principle  of 
general  reasoning  is  (as  before  ex- 
plained), that  if,  from  obeervation  of 
certain  known'  particolars,  what  was 
seen  to  be  true  erf  thera  can  be  inferred 
to  be  true  of  any  others,  it  may  be 
inferred  of  aJI  othe 


safficient  for  an  induction,  and  we 
have  marks  to  show  whether  any  new 
case  is  one  of  those  to  wlijch,  if  then 
known,  the  induction  would  have  been 
deemed  to  eirtend.  These  marks  we 
either  recognise  at  once,  or  by  the  aid 
of  other  marks,  which  by  another  pre- 
viona  induction  we  collected  to  be 
marks  of  the  tint  Hven  these  marks 
of  marks  may  only  be  recognised 
through  a  third  set  of  marks  ;  and 
we  ma;  have  a  train  of  reasoning,  of 
any  length,  to  bring  a  new  Case  with- 
in the  scope  of  an  induction  grounded 
~     particulars  its  similarity  to  which 


I   only  ascertained   i 


this  indirect 


^n    des< 


r  fail  \ 


1  order 
aw  this 
conclusion  ii 
be  drawn  correctly,  and  may  avoid 
drawing  it  when  it  canno^  we  deter- 
mine once  for  all  what  are  the  dis- 
tinguishing marks  by  which  sncb 
cases  may  be  recognised.  The  sub- 
sequent process  is  merely  that  of 
identifying  an  object,  and  ascertain- 
ing it  to  have  those  marks  ;  whether 
we  identify  it  by  the  very  marks 
themselves,  or  by  otben  which  we 
have  ascertained  (through  another  and 
a  siinilar  process)  to  be  marks  of  those 
marks.  The  real  inference  ia  always 
from  particulatH  to  particulars,  from 
the  observed  instances  to  an  unob- 
served one  ;  but  in  drawing  this  in- 
ference, vre  conform  to  a  formula 
which  we  have  adopted  for  our  guid- 
ance in  aoch  operations,  and  which  is 
a  record  of  the  criteria  by  which  we 
thought  we  bod  ascertained  that  we 
luight  distingnish  when  the  inference 
could,  and  when  it  could  not,  be  drawn. 
The  real  premises  are  the  individual 
observations,  even  though  they  may 
have  been  foi^tton,  or,  being  the 
observations  of  others  and  not  of  onr- 
selves,  may,  to  us,  never  have  been 
known  ;  but  we  have  before  lis  proof 
that  we  ot  others  once  thought  them 


Thus,  in  the  preceding  example,  the 
ultimate  inductive  Inference  was,  that 
a  certain  government  was  not  likely 
to  be  overthowD  ;  this  inference  wbb 
drawn  according  to  a  formula  in  which 
desire  of  the  public  good  was  Bet  down 
as  a  mark  of  not  being  likely  to  be 
overthrown ;  a  mark  of  this  mark 
was  acting  in  a  particular  manner  ; 
and  a  mack  of  acting  in  that  manner 
was  being  asserted  to  do  so  by  intelli- 
gent and  disinterested  witnesses  ;  tbJB 
mark  the  government  under  discus- 
sion was  recognised  by  the  senses  as 
ing.  Hence  that  government 
within  the  last  induction,  and  by 
■as  brongbt  within  al!  the  others. 
The  perceived  resemblance  of  the 
case  to  one  set  o(  observed  particular 
cases  brought  it  into  known  resem- 
blance with  another  set,  and  that  with 
a  third. 

In  the  more  complex  branches  of 
knowledge,  the  deductions  seldom 
consist,  as  in  the  examples  hitherto 
exhibited,  of  a  single  chain,  a  a  mark 
of  b,  bot  e,'e  of  d,  therefore  a  a  mark 
of  d.  They  consist  {to  carry  on  the 
same   metaphor)   of   several   chaina 


possessing 
fell  withit 


mark  of  (i,  i  of  c,  e  of  /,  d  e/  of  n, 
therefore  a  be  a  mark  of  n.  Suppose, 
for  example,  the  following  combina- 
tion of  circumstoiices :  Ist,  rays  of 
l^ht  impinging  on  a  reflecting  sur-. 
face  ;  2nd,  that  surface  parabolic  ; 
3rd,  those  rays  parallel  to  each  othw 
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f       ''ntToT 


tliee 


tliat  the  reflected  rays  will  paes 
through  the  focus  of  the  parabolic 
Burfoce^  Now,  each  of  the  threi 
cumstanceB  is  singly  a  mark  of  a 
thing  loaterial  to  the  case.  Raya  of 
light  impinging  on  a  reflecting  sur- 
face are  a  mark  that  those  rays  will 
be  reflected  at  >n  angle  equal  to  the 
angle  of  incidence.  The  parabolic 
fonn  of  the  surface  is  a  mark  that, 
fitim  anj  pmnt  of  it  a  line  di 
the  focuH  and  a  line  parallel 
Biia  will  make  equal  angles  with  the 
surface.  And  fit^ly,  the  parallelism 
of  the  rays  to  the  wtig  is  a  murk  that 
their  angle  of  incidence  coincides  with 
□□e  of  these  equal  angles.  The  three 
marks  taken  together  are  therefore  a 
-  mark  of  all  these  three  things  united. 
But  the  three  united  are  evidently  a 
mark  that  the  angle  of  reflection  must 
coincide  with  the  other  of  the  two 
equal  angles,  that  formed  by  a  line 
drawn  to  the  focus ;  and  this  ag^n, 
by  the  fundamental  axiom  concerning 
straight  lines,  is  a  mark  that  the  re- 
flected rays  pass  through  the  focua. 
Most  chains  of  physical  deduction  are 
of  this  more  complicated  type ;  and 
even  in  mathematics  such  are  abun- 
dant, as  in  all  propositions  where  the 
hypothesis  includes  numerous  condi* 
tions  :  'If  a  tnrcle  be  taken,  and  if 
within  that  circle  a  point  be  taken, 
not  the  centre,  and  if  straight  lines  be 
drawn  from  that  point  to  the  circum- 
ference, then,'  &C. 

S  4.  The  conudenitions  now  stated 
remove  a  serious  difficulty  from  the 
view  we  have  taken  of  reasoning, 
which  view  might  otherwise  have 
seemed  not  easQj  reconcilable  with 
the  fact  that  there  are  Deductive  or 
Ratiocinative  Sciences.  It  might  seem 
to  follow,  if  all  reasoning  be  induction, 
that  the  difficulties  of  philosophical 
Investigation  must  lie  in  the  induc- 
tions exdusiveiy,  and  that  when  these 
re  easy,  and  susceptible  of  no  doubt 
'"  ■■  B,  there  could  be  no  science. 


«st,  no  difficulties  in  science. 

stance,  for  example,  of  on  ex- 
tensive Science  of  Mathematics,  re- 
quiring the  highest  scientific  genius 
in  those  who  contributed  to  its  crea- 
tion, and  calling  for  a  muet  continued 
and  vigorous  exertion  of  intellect  in 
order  to  appropriate  it  when  createdJ 
may  seetn  hard  to  be_jccounted  for  oil 
the  foregoing  thecsy.  *-  But  the  coa\ 
siderations  more  recently  adduced  re- 
move the  mysteiy,  by  showing  that 
even  when  the  inductions  themselves 
are  obvious,  there  may  be  much  diffi- 
culty in  finding  whetherthe  particular 
case  which  is  the  subject  of  inquiiy 
comes  within  them  ;  and  ample  room 
for  sclentiGc  ingenuity  in  so  combin- 
ing various  inductions,  as,  by  means 
o£  one  within  which  the  ease  evidently 
falls,  to  bring  it  within  othere  in  which 
it  cannot  be  directly  seen  to  be  in- 
cluded. 

When  the  more  obvious  of  the  in- 
ductions which  can  be  made  in  any 

from  direct  observations  have 
been  made,  and  general  formulas  have 
''  en  framed,  detecmining  the  limits 
itbin  which  these  inductions  are  ap- 
plicable ;  as  often  as  a  new  case  can 
be  at  once  seen  to  come  within  one  uf 
the  formulaa,  the  induction  is  applied 
to  the  new  case,  and  the  business  is 
ended.  But  new  cases  are  continually 
arising,  which  do  not  obviously  come 
within  any  formula  whereby  the  ques- 
tion we  want  stJved  in  respect  of  them 
could  be  answered  Let  ns  take  an 
instance  from  geometry  :  and  as  it  is 
taken  only  for  illustration,  let  the 
reader  concede  to  us  for  the  present, 
what  we  shall  endeavour  to  prove  in 
the  next  chapter,  that  the  first  prin- 
ciples of  geometry  are  results  of  in- 
duction. Our  example  shall  be  the 
fifth  proposition  of  the  first  bonk  of 
Euclid  The  inquiry  is.  Are  the 
augles  at  the  base  of  an  isosceles  tri- 
angle eiiual  or  unequal?  The  first 
thing  to  be  considered  is,  what  in- 
ductions we  have,  from  which  we  can 
infer  equality  or  inequality.  For  in- 
ferring equality  we  have  the  following 
formute  : — Things  which   being  ap. 


t43  REA8( 

pUed  to  each  other  oointnde  are  eqiuls. 
Things  which  ace  equal  to  the  same 
thing  are  equals.  A  whole  and  the 
tnim  of  its  pai-td  are  eqaaU.  The  sums 
of  equal  thinga  are  equals.    The  dif- 


to  pn>*e  equality.  For  inferring  in- 
equality we  hare  the  foilOwing  ; — A 
vhole  and  its  parts  are  unequala. 
Tlie  Kutan  of  equal  thmgs  and  onequal 
things  are  nuequak.  The  difFerences 
of  ^nat  things  and  unequal  things 
are  nnequaU.  In  alt,  eight  fornnilce. 
TIm  angled  at  the  base  of  an  IsoaceleB 
triangle  do  not  obviously  come  within 
any  of  these.  The  foraiu]»  apBcify 
certain  marks  of  eqnality  and  of  in- 
eqnalHj,  bnt  the  anglee  cannot  be 
perceived  intuitively  to  have  any  of 
those  marks.  On  examination  it  ap- 
pear! that  they  have;  and  we  ulti- 
mately succeed  in  bringing  them 
within  the  fonnula,  "  The  dilterenceB 
of  equal  things  are  eqnaL"  Whence 
comes  the  difRcoIty  of  recognising 
these  angles  as  the  differences  (rf 
equal  things?  Because  each  of  them 
is  the  difference  not  of  one  pair  only, 
but  of  innumerable  pairs  of  angleii; 
and  out  of  th(ee  wa  had  to  imagine 
and  select  two,  which  could  either 
be  intnitively  perceived  to  be  equals, 
or  poBSeffied  some  of  the  marks  of 
equality  set  down  in  the  varioos  for- 
mula. By  an  exercise  of  Ingenaity, 
which,  on  the  part  of  the  first  inven- 
tor, deserves  to  be  regarded  as  con- 
siderable, two  pairs  of  angles  were 
hit  upon  which  united  tbeee  requi- 
sitee.  Firot,  it  ooold  be  perceived 
intuitively  that  their  differences  were 
tlie  angles  at  the  bass  ;  and,  secondly, 
they  ponpoosed  one  of  the  marks  of 
equality,  namely,  cointndeooe  when 
applied  to  one  another.  This  coin- 
cidence, however,  was  net  perceived 
intuitiTely,  but  inferred  in  conformity 
to  another  formula. 

i'm  greater  clearness,  I  aubioin  an 
analysisoftbedemoriBti^tian.  Euclid, 
it  will  be  remembered,  demonstrates 
hie  fifth  proposition  by  means  of  the 
fourth.    ThiB  a  not  allowable  for  us 


to  do,  beoanse  we  are  nndertaking  to 
trace  deductive  truthe  not  to  prior 
deductions,  but  to  their  original  in- 
ductive foundation.  Wa  must  there- 
fore use  the  premises  of  the  fourth 
proposition  instead  of  its  Donclnsion, 
and  prove  the  fifth  direotly  from 
first  principles.  To  do  so  requires 
six  formulas.  (We  must  begin,  as  ia 
Euclid,  by  prolonging  the  equal  sides 
AB,  AO,  to  equal  distances,  and  join* 
ing  the  extremities  BE,  DC. ) 


FiEST  JOBMULA.— rae  »iiBW  qf  tqw^ 

AD  and  AE  are  Buma  of  equals  tnr 
the  auppoeition.  Having  that  mark 
of  eqiaJity,  they  are  concluded  by 
this  formula  to  be  equal 

SlOONi)  FOBKULA.  ^£;uaZ  ifmijfU 
fin«  or-  aji^le*,  being  applied  to  OM 
analhtT,  eomcidt. 

AC,  AB,  are  within  tUs  formula 
by  tmpposition  ;  AD,  AE,  have  been 
brought  within  it  by  the  preceding 
step.  The  angle  at  A  considered  as 
an  angle  of  Oe  triangle  ABE,  and 
the  same  angle  oonBidered  as  an  uigle 
of  the  triangle  ACD,  are  of  course 
within  the  formula.  All  these  pairs 
therefore  possess  the  property  which, 
according  to  the  second  formula,  is  a 
mark  that  when  applied  to  one  aoo- 
tliec  they  will  coincide.  Conceive 
them,  then,  applied  to  one  another 
by  turning  over  the  triangle  ABE, 
and  laying  It  on  the  triangle  AOD  ia 
such  a  manner  that  AB  of  the  one 
shall  lie  upon  AC  (j  the  other.   Then, 
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br  ibe  sqaility  of  the  uiglee^  AB  will 
lie  on  AD.     But  AB  and  AO,  AE 

mad  AD  are  equals ;  tberafore  (b«y 
will  ooiooide  altogether,  mid  of  conrea 
at  theii  extmnitus,  D,  E,  and  B,  C 


B  E  and  C  B  haie  been  Ivcught 
vithin  this  fornmls  by  tJie  preceding 
induction ;  they  will,  therefore,  coin- 

FooBTH  FoBHCLA. — Anffla,  having 
(Anr  ^da  emnddent,  coincide. 
The  third  induction  having  shown 
that  BE  and  CD  coincide,  and  the 
second  that  AB,  AC,  coincide,  the 
anglea  ABE  sad  ACD  are  thereby 
biou^t  within  the  fourth  formula, 
and  accordingly  c<uncide. 

Fifth  'Sovumj^.—TKiags  which  c 
eide  art  egvcd. 
The  angles  ABB  and  ACD 
brought  within  this  fonnula  b;  the 
induction     inunediately     prec^Ung. 
Tills  train  of  reasoning  being  also 
^tplioable,  ntutoCu  mulandit,  to  the 
•ogke  EBG.   DCB,   th*ee  also  are 
brought  within   the    Gfth   fonuola. 
And,  finally. 

Sixth  Foruula.— TAe  difftrtaca  ^ 
ejuob  are  equoL 

The  angle  ABC  being  the  differ- 
ence of  ABE,  CBE,  and  the  a^e 
ACB  heif^  the  difference  of  ACH), 
DCB  ;  wtuch  have  been  proved  to  be 
e^twli ;  ABC  and  AOB  are  brought 
within  the  last  formula  by  the  whole 
of  the  freviouH  process. 

The  difficulty  hare  encoantered  is 
chiefly  that  of  figuring  to  ounelTea 
the  two  an^es  at  the  base  of  the 
triangle  ABO  aa  remaiDilers  made  by 
ootting  one  piUr  of  anglea  oat  of  an- 
other, while  each  pair  ttiall  be  corre- 
sponding angles  of  tnangiea  which 
have  two  aidee  and  the  interveniiig 
angle  equaL  It  is  by  thia  luqtpy  con- 
trivance that  BO  many  different  indoo- 


tions  are  brongfat  to  bear  upon  the 
same  particular  case.  And  thia  not 
being  at  all  an  obvious  thmight,  it 
may  be  seen  from  an  example  so  near 
the  threshold  of  toatbematica  how 
much  scope  there  may  well  be  for 
scientific  dexterity  in  the  higher 
branches  of  that  and  other  sciences, 
in  order  so  to  Combine  a  few  siui[de 
inductions  as  to  bring  within  each  of 
them  innumerable  cases  which  are  not 
obviously  included  in  it ;  and  how 
long,  and  numerous,  and  ctanplicatcd 
may  be  the  processes  for  bringing  the 
induotkniB  tc^ther,  even  when  each 
iodaction  may  itself  be  very  easy  anil 
simple.  AH  the  inductions  involved 
in  sJI  geometry  are  comprised  ui  tbotie 
smple  oiKC^  the  formuls  of  which  ai« 
the  Axioms,  and  a  few  of  tile  so-called 
DefinitiooB.  The  remainder  of  the 
science  is  made  np  <rf  the  processes 
employed  forbringii^tmforeeeen  cases 
within  these  inductions  ;or(iDsyIl(^is- 
tio  language)  for  proving  the  minors 
necessary  to  complete  the  syllogisms  ; 
the  majcnrs  being  the  definitions  and 
axioms.  In  those  definitions  and 
axioms  are  laid  dcwn  the  wht^e  of 
narks,  by  an  artful  combination 
ctf  which  it  baa  been  found  possible 
to  diaoover  and  prove  all  that  is 
proved  la  gecoietry.  The  marks 
being  so  few,  and  the  inductions  which 
furnish  them  being  so  obvious  and 
familiar  -  the  connecting  r£  several  of 
them  together,  which  constitutee  De- 
ductions (7  Trains  of  Reasoning,  forms 
the  whide  difficulty  of  the  science,  and, 
with  a  triOing  exception,  its  whole 
bulk ;  and  benoe  Geometiy  is  a  De- 
ductive Science. 

§  5-  It  will  be  seen  hereafter  *  that 

there  are  weighty  soieDtific  reasons 

for  giving  to  every  science  as  much  of 

the  character  of  a  Deductive  Science 

as  possible ;  for  endeavouring  to  con- 

uct  tile  BoieiKie  fnsa  the  fewest  and 

>  simplest  pcssible  inductions,  and 

make  these,  tiy  any  combinations 

however  complicated,  suffice  for  prov- 

tnfn,  book  UL  eh.  tv.  |  3,  and  elw- 
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ing  even  euoh  truths,  relating  to  oola- 
plex  cases,  as  could  be  proved,  if  we 
cliose,  by  inductions  fmm  specific 
experience.  Every  branch  of  nataral 
philosophy  was  originally  experimen- 
tal ;  each  generalisation  rested  on  a 
special  indnctioQ,  and  was  derived 
from  its  own  distinct  set  of  observa- 
tions and  experiments.  From  being 
sciences  of  pure  experiment,  as  the 
phrase  is,  or,  to  speak  mora  correctly, 
sciences  in  which  the  reasonings 
mostly  consist  of  no  more  than  one 
step,  and  are  expressed  by  Mngle 
syllogisms,  all  these  sciences  have 
become  tu  some  extent,  and  some  of 
them  in  nearly  the  whole  of  their 
.  extent,  sciences  of  pure  reasoning ; 
whereby  multitudes  of  truths,  already 
known  by  induction  from  as  many 
different  sets  of  experiments,  have 
come  to  be  exhibited  as  deductions  or 
corollaries  from  inductive  propositions 
of  a  simpler  and  more  universal  char- 
acter. Thus  mechanics,  hydrostatics, 
optics,  acoustics,  thermmogy,  have 
successively  been  rendered  mathe- 
matical ;  and  astronomy  was  brought 
by  Newton  within  the  laws  of  general 
mechanics.  Why  it  is  that  the  sub- 
stitution of  this  circnitoua  mode  of 
proceeding  for  a  process  apparently 
much  easier  and  more  natural,  is  held, 
and  justly,  to  be  the  greatest  triumph 
of  the  investigation  of  nature,  we  ate 
not,  in  this  stage  of  our  inquiry,  pre- 
pared to  examine.  But  It  is  neces- 
sary to  remark,  that  although,  by 
this  progressive  transformation,  all 
sciences  tend  to  beoome  more  and 
more  Deductive,  they  are  not,  there- 
fine,  the  less  biductive ;  every  step 
in  the  Deduction  is  still  an  Induc- 
tion. The  opposition  is  not  between 
the  terms  Deductive  and  Indaotive, 
but  between  Deductive  and  Eiperi- 
meiitaL  A  science  is  experimental, 
in  proportion  ai  every  new  tase,  which 
presents  any  peculiar  features,  stands 
in  need  of  a  new  set  of  observations 
and  experiments — a  fresh  induction. 
It  is  deductive,  in  proportion  es  it 
can  draw  conclusions,  respecting  cases 


V  kind,  by  processes  which   oil  the  rest 


bring  those  cases  under  old  induc- 
tions }  by  ascertaining  tliat  cases 
which  cannot  be  observed  to  have 
the  requisite  marks,  have,  however, 
marks  of  those  marks. 

We  con  now,  therefore,  perceive 
what  is  the  generic  distinction  be- 
tween sciences  which  can  be  mode 
Deductive,  and  those  which  must  as 
yet  remain  ExperimentoL  The  dif- 
ference consists  in  our  having  been 
i^e,  or  not  yet  able,  to  discover 
marks  of  marks.  If  by  our  various 
inductions  we  have  been  able  to  pro- 
ceed no  farther  than  to  such  proposi- 
tions as  these,  a  a  mark  of  &,  or  a 
and  A  marks  of  one  another,  c  a  mark 
o(  d,OT  c  and  d  marks  of  one  another, 
without  anything  to  connect  a  or  6 
with  e  m  d:  we  have  a  science  of 
detached  and  mutually  independent 
generalisations,  such  as  these,  that 
acids  redden  vegetable  hluee,  and  that 
alkalies  colour  them  green ;  from 
neither  of  which  propositions  could 
we,  directly  or  indir^ly,  infer  the 
other ;  and  a  science,  so  far  as  it  is 
composed  of  such  propositions,  is 
pur^y  experimental.  Chemistiy,  in 
the  present  state  of  our  knowledge, 
has  not  yet  thrown  off  this  character. 
There  are  other  soieneee,  however,  of 
which  the  propositions  are  of  this 
kind  :  a  a  mark  of  A,  fr  a  mark  of  f, 
c  of  d,  d  o!  e,  &c  In  these  sciences, 
we  can  mount  the  ladder  from  a  to  e 
by  a  process  of  ratiocination ;  we  can 
conclude  that  a  is  a  mark  of  e,  and 
that  every  object  which  has  the  mark 
a  has  the  property  e,  although,  per- 
haps, we  never  were  able  to  observe 
a  and  e  together,  :md  although  even. 
d,  our  only  direct  mark  of  e,  may  not 
be  perceptible  in  those  objects,  but 
only  Infcnible.  Or,  varying  the  first 
metaphor,  we  may  be  said  to  get  from 
a  to  e  undei^Tound  :  the  marks  b,  e, 
d,  which  indicate  the  route,  must  all 
be  possessed  somewhere  by  the  objects 
concerning  which  we  are  inquiring ; 
but  they  are  below  the  surface :  a  is 
the  only  mark  that  is  visible,  luid  by 
bble  to  6  ■ 
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§  6.  We  can  now  underBtand  hon 
Ml  enperimcntal  ma;  traoaform  itself 
into  a,  deductive  science  by  the  mere 
progress  of  experiment.  In  an  ex- 
perimental science,  tbe  inductions,  as 
we  have  said,  lie  detacbed,  as  a  a 
mark  ol  b,  c  a  mark  of  if,  «  a  mark  of 
/,  and  BO  on ;  now,  a  new  set  of  in- 
stances, and  a  consequent  new  induc- 
tion, may  at  any  time  bridge  over  the 
interval  between  two  of  these  uncon- 
nected arches ;  6,  for  example,  may 
be  asoertuned  to  be  a  mark  oE  c, 
which  enables  ua  thenceforth  to  prove 
deductively  that  a  is  a  mark  of  e. 
Or,  as  sometimes  happens,  some  com- 
prehensive induction  may  r^se  on 
arob  high  in  the  air,  which  brii^es 
over  hosts  of  tiiem  at  once :  b,d,  f, 
and  all  the  rest,  turning  ont  to  be 
marks  of  uime  one  thing,  or  oE  things 
between  which  a  connection  has 
already  been  traced.  As  when  New- 
ton  discovered  that  the  motions, 
whether  regular  or  apparently  ano- 
malous, of  all  the  bodies  oE  tbe  solar 
eyatem  (each  of  which  motions  had 
been  inferred  by  a  separate  logical 
operation  from  separate  marks)  were 
all  marks  of  moving  round  a  common 
centre,  with  a  centripetal  force  vail- 
ing directly  as  the  mass,  and  inversely 
as  the  square  of  the  distance  from 
that  centre.  This  is  the  greatest 
example  which  has  yet  occurred  of 
the  traosEormaUon,  at  one  stroke,  of 
a,  sdence  which  was  still  to  a  great 
degree  merely  experimental,  into  a 
deductive  science. 

TransfonnatioDs  of  the  same  nature, 
but  on  a  smaller  scale,  continually 
take  place  in  the  less  advanced 
branches  of  phjrsicol  knowledge,  nith- 
uut  enabling  them  to  throw  off  the 
character  of  experimental  sciences. 
Thus  with  regard  to  the  two  un- 
connected propositions  before  cited, 
namely.  Acids  redden  vegetable  blues, 
Alkalies  make  them  green ;  it  is  re- 
marked by  Liebig.  that  all  blue 
colouring  matters  which  are  reddened 
by  acids  (as  well  as,  reciprocally,  all 
red  colouring  matters  which  are  ren- 
dered blue  by  alkaliee)  contain  nitro- 


gen :  and  it  is  quite  possible  that 
this  circumstance  may  one  day  famish 
a  bond  of  connection  between  the  two 
propoeitions  in  question,  by  showing 
that  the  antagonistic  oclJon  of  acids 
and  alkalies  in  producing  or  destroy- 
ing the  colour  blue  is  the  result  of 
some  one,  more  general,  law.  Al- 
though this  connecting  of  detached 
generalisations  is  so  much  gun,  it 
tends  but  little  to  give  a  d^uctive 
character  to  any  sinenoe  as  a  whole  ; 
because  the  new  courses  of  observa- 
tion and  experiment,  which  thus  en- 
able us  to  connect  t<igether  a  few 
general  truths,  usually  make  known 
to  us  a  still  greater  number  oE  unctm- 
nected  new  ones.  Hence  cbemistnr, 
though  similar  extensions  and  simpli- 
fications of  its  generalisations  are 
contiuually  taking  place,  is  still  in 
the  main  an  experimental  science, 
and  is  likely  so  to   continue  unless 


nsive 


nduction  should 


be  hereafter  arrived  at,  which,  like 
Newton's,  shall  connect  a  vast  num- 
ber of  &e  smaller  known  inductions 
together,  and  change  the  whole 
method  oE  the  science  at  once.  Chem- 
istry has  already  one  great  generalisa- 
tion, which,  though  relating  to  one  of 
the  subordinate  aspects  of  chemical 
phenomena,  possesses  within  itsjimited 
sphere  this  comprehensive  character  ; 
the  principle  of  Doltun,  called  the 
atomic  theory,  or  the  doctrine  of 
chemical  equivalents,  which,  by  en- 
abling us  to  a  certain  extent  to  fore- 
see the  pn^rtions  in  which  two 
substances  will  oombine,  before  the 
experiment bae  been  tried,  constitutes 
undoubtedly  a  source  of  new  chemical 
truths  obtainable  by  deduction,  as 
well  as  a  connecting  principle  for  all 
trutiis  of  the  same  description  pre- 
viously obtained  by  experiment. 

g  7.  The  discoveries  which  change 
the  method  of  a  science  from  experi- 
mental to  deductive  mostly  consist  in 
establishing,  either  by  deduction  or  by 
dirtct  experiment,  that  the  varieties 
of  a  particular  phenomenon  uniformly 
accompany  the  varietieB  of  some  other 
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phenomenon  better  knon-n.  Thu*  the 
Bcience  uF  sound,  which  previously 
■tood  In  tba  Loweat:  rsjik  of  merely 
experimental  soienca,  became  daduo- 
tive  when  it  was  proved  by  experiment 
that  every  variety  of  sound  waa  con- 
■eqoent  on,  and  therefore  a  mark  of, 
»  diatinot  and  definable  variety  of 
csoillatory  motion  among  the  portiolea 
ef  the  tiansmitting  medium.  When 
this  was  ascertained  it  followed  that 
every  relation  of  suCQesaion  or  co-ex- 
iitenoe  which  obtained  between  phe- 
nomena of  the  more  known  cUss, 
obtained  also  between  the  phenomena 
whioh  correspond  to  them  in  the 
other  class.  £very  sound,  being  a 
mark  of  a  particular  oscillatocy  mo- 
tion, became  a  mark  of  everything 
which,  by  the  laws  of  dynamics,  was 
known  to  be  inferrible  from  that 
motion ;  and  everything  which  by 
those  same  laws  was  a  mark  of  any 
oscillatory  motion  afnong  the  particles 
of  an  elastic  mudinm  became  a  mark 
of  the  eorresponding  sound.  And  thus 
many  truths,  not  before  suspected, 
concerning  sound  became  deducible 
from  the  known  laws  of  the  prop^a- 
tion  of  motion  through  an  elastio 
medium  ;  while  facts  already  empiri- 
cally known  respecting  sound  become 
an  indication  of  corresponding  pro- 
perties of  vibrating  bodies,  previously 
undiscoverad. 

But  the  grand  ^ent  for  tr&ns- 
lormfng  experimental  into  deductive 
sciences  is  the  science  uf  number. 
The  properties  of  number,  alone 
among  oU  known  phenomena,  ore,  in 
the  most  rigorous  sense,  properties 
of  all  things  nhatever.  All  things 
are  not  coloured,  or  ponderable,  or 
even  extended  ;  but  all  things  are 
numerable.  And  if  we  consider  this 
science  In  fta  whole  extent^  from 
common  arithmetic  up  to  the  calculus 
of  variations,  the  truths  already  ascer- 
tained seem  all  but  infinite,  and 
admit  of  indefinite  extension. 

These  truths,  though  afiirmable  of 
all  things  whatever,  of  course  opply 
to  them  only  in  respect  of  their 
quantity.     But  if  it  comes  to  bo  dis- 


covered that 


regularly  to    i 

either  in  tliose 

phenomena  ;  every  formula  of  matin 

ruatioa  applicable  to   , 

vary  in  that  particular 


rk  of  a  corresponding 
general  tnith  renpecting  the  varia- 
tions in  quality  which  aooompany 
them  !  and  the  aoienoe  of  quantity 
being  (as  far  as  any  science  con  be) 
alb^ther  deductive,  the  theory  of 
that  particular  kind  of  qualities  be- 
comes, to  Uii*  extent^  deductive  like- 

Tbe  most  striking  instance  in  point 
which  history  affords  (though  not  an 
example  of  an  experimental  science 
rendered  deductive,  bntof  an  unparal- 
leled exteruion  given  to  the  dedoctive 
process  in  a  scienoe  which  wss  deduc- 
tive already)  is  the  revolution  tn 
geometry  which  originated  with  Des- 
cartes and  was  completed  by  Clair- 
aut.  These  great  mathematicians 
pointed  out  t£e  importance  of  the 
fact,  that  to  every  variety  of  position 
in  points,  direction  in  lines,  or  form 
in  curves  or  surfaces,  (all  of  which 
are  Qualities,)  there  corresponds  a 
peculiar  relation  of  quantity  between 
either  two  or  three  rectilineal  co-ordi- 
nates ;  insomuch  that  if  the  law  were 
known  according  to  which  those  co- 
ordinates vary  nslatively  t«  one  an- 
other, every  other  geometrical  pro- 
perty of  the  line  or  surface  in  ques- 
tion, whether  relating  to  quantity  or 
quality,  would  be  Capable  of  being 
inferred.  Henos  it  followed  th^ 
every  geometrical  question  could  be 
solved,  if  the  corresponding  ^ge- 
brmoal  one  could ;  and  geometry 
received  an  aooession  (actual  or  poten- 
tial) of  new  truths,  corresponding  to 
every  property  of  numbers  whioh  the 
progress  of  the  calcnlua  had  brought, 
or  might  in  future  bring,  to  light.  In 
the  same  general  manner,  mechanics, 
astronomy,  and  in  a  less  degree  every 
branch  of  natural  philosophy  com- 
monly so  ddled,  have  been  made 
algeraaicaL    T^e  varieties  of  phjsi< 
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oal    photon 
found    to   1 


>   with    which    those 

per  to  determinable 
e  quantity  of  aome 
clrcamBtance  or  other  ;  or  at  least  to 
Tuietiea  of  form  or  position  for  which 
corresponding  equations  of  quantity 
had  already  been,  or  were  Bueceptible 
of  being,  diBcovered  by  geometers. 

In  toesn  varioua  tranafonnotions, 
the  propuaitionB  of  the  science  of 
n>imber  do  hut  fulfil  the  function 
proper  to  all  propuaitiona  forming  a 
train  of  reaaoamg,  viz.  tbst  of  enabling 
us  to  airive  in  an  indirect  method,  by 
marks  of  marks,  at  such  of  the  pro- 
perties of  objects  as  we  cannot  directly 
aBcertain  (or  not  so  conveniently)  by 
experiment.  We  travel  from  a  given 
visible  or  tangible  fact  through  the 
truths  of  numbers  to  the  facta  sought. 
The  given  fact  is  a  mark  that  a  cer- 
tain relation  Bubsista  between  the 
quantities  of  Bome  of  the  elementa 
concerned  ;  while  the  fact  aooght  pre- 
BuppoBca  a  certain  relation  between 
the  quantities  of  Bome  other  elements. 
Now,  if  tbese  last  quantities  are  de- 
pendent in  some  known  manner  upon 
the  former,  or  vUe  vrrM,  wa  con 
ai^ue  from  the  numerical  relation 
between  the  one  set  of  quantities  to 
determine  that  which  substBts  between 
the  other  set ;  the  tbeoreiOB  of  the 
oalculuH  affording  the  intermediate 
links.  And  thua  one  of  the  two 
physical  facts  becomes  a  mark  of  the 
other,  by  being  a  mark  of  a  mark  of 
a  mark  of  it. 


CHAPTER  V. 


S  I 


s  laid  ( 


1  the  t 


preceding  ofaapters,  the  foundatioi 
all  wieaces,  even  deductive  or  demon- 
strati'.'d  Bciencee,  ia  Induction ;  if  every 
atep  in  the  ratiocinationa  even  of  geo- 
metry is  on  act  of  induction  ;  and  if 
a  train  oE  reasoning  is  but  bringing 
many  inductiiMis  to  bear  upon  the 


same  subject  of  ini^uiry,  and  drawing 
a  cose  within  one  induction  by  means 
of  another ;  wherein  lies  the  pecu- 
liar certainty  always  ascribed  to  the 
sciences  which  ore  entirely,  or  almost 
entirely,  deductive?  Why  are  they 
caUed  the  Eiact  Sciences!  Wliy 
are  mathematical  certainty,  and  tbe 
evidence  of  demonstration,  common 
phrases  to  ejipreaa  the  very  highest 
degree  of  assurance  attainabta  by 
reason  ?  Why  are  mathematics  by  \ 
olmostall  philosophen,  and  (bysome)  j 
even  thoae  branches  of  natural  philo.  / 
sophy  which,  through  the  medium  of 
mathematics,  have  been  converted  in-l 
to  deductive  sciences,  considered  to  he/ 
independent  of  the  evidence  of  experiJ 
ence  and  observation,  and  character/ 
ised  as  syBtema  of  Neoeesaij  Truth  ?  l 
The  answer  I  conoeivo  to  be,  that 
this  character  of  necessity  ascribed 
to  tbe  tnitha  of  mathematics,  and  even 
(with  some  reservations  to  be  hereafter 
made)  the  peculiar  certainty  attributed 

snstain  whicTi,  if  U  nKeseary  to  sup- 
pose that  those  truths  relate  to,  and 
enpress  the  properties  of  purely  Hha- 
ginory  objects.  It  ia  acknowledged', 
that  the  conclusions  of  geometry  are 
deduced,  partly  at  least,  from  the  so- 
called  Definitions,  and  that  those  de- 
finitions ore  aasumed  to  be  correct 
representations,  as  for  as  they  go,  of 
the  objects  with  which  gsmnetry  is 
conversant.  Now  we  have  pointed 
out  that,  from  a  definition  oi  such,  no 
proposition,  unless  it  be  one  concern- 
ing the  meaning  of  a  word,  con  ever 
fdlow ;  and  that  what  apparently 
follows  from  s  definition,  fiulows  in 
reality  from  on  implied  assumption 
that  there  eiists  a  real  thing  con- 
formable thereto.  Tliis  assumptioD 
in  the  cose  of  the  definitionB  of  geo- 
metry, ia  not  strictly  true :  there 
:ist  no  real  things  eiactly  confonn- 
ile  to  the  definitions.  There  eaat 
)  points  without  magnitude ;  no 
les  without  breadth,  nor  perfectly 
straight ;  no  cirelea  with  all  their 
radii  exactly  equal,  nor  squares  with 
~"  ^beir  angles  perfectly  right.     It 


REASONING. 

<    mstical  line,  thinks 


but  only  to  the  possiljle  exietence  of 
such  things,  I  answer  that,  accord- 
ing to  aay  test  we  have  of  possibility, 
they  are  not  even  possible.  Their 
existence,  bo  far  as  we  otm  form  any 
judgment,  wuuld  seem  to  be  incon- 
sistent with  the  [Aysical'  constitution 
of  our  planet  at  least,  if  not  of  the 
univerae.  To  get  rid  of  this  diffi- 
culty, and  at  the  same  time  to  save 
the  credit  of  the  supposed  system  of 
necessary  truth,  it  is  customary  to  say 
that  the  piunts,  lines,  cireles,  and 
squares  which  are  the  subject  <it  geo- 
metry, exist  in  oar  conceptioas  merely, 
and  are  part  of  our  minds ;  which 
minds,  by  working  on  their  own 
materials,  construct  an  d  priori 
science,  the  evidence  of  which  is 
purely  mental,  and  has  nothing  what- 


with  o 


Bj  howsoever  high  authorities  Uiis 
doctrine  may  have  been  sanctjoned,  it 
appears  to  me  psycholi^ically  incor- 
rect The  points,  lines,  circles,  and 
Hquarea  which  any  one  has  in  his 
mind,  are  (I  uiprehend)  simply  copies 
of  the  points,  hnes,  circles,  and  squares 
which  he  has  known  in  his  experience. 
Our  idea  of  a  point  I  apprehend  to 
be  simply  our  idea  of  the  miniinvm 
viaibiU,  the  smallest  portion  of  sur- 
face which  we  can  see.  A  tine  as 
defined  by  geometers  is  wholly  incon- 
ceivable. We  can  reason  about  a  line 
us  if  it  had  no  breadth  ;  because  we 
have  a  power,  which  is  the  foundation 
of  all  the  control  we  can  exercise  over 
the  operations  of  our  minds ;  the 
power,  when  a  perception  is  present 


a  part  only 


intellects,  of  aUeadiiej 
of  that  perception  or  concepLion,  in- 
stead of  the  whole.  Bnt  we  cannot 
coiuxiet  a  line  without  breadth ;  we 
can  form  no  mental  picture  of  such  a 
line ;  all  the  lines  which  we  have  in 
our  minds  ore  lines  pomessing  breadth. 
If  any  one  doubts  this,  we  may  refer 
him  to  hia  own  experience.  I  much 
question  if  any  one  wlio  fancies  that 
iie  can  conceive  what  is  called  a  mathe- 


from  the  eri- 

it  is  rather  because  he  supposes  that 
unless  such  a  conception  were  possible, 
mathematics  oould  not  exist  as  a 
science :  a  supposition  which  there 
will  be  no  difficidty  in  showing  to  be 
entirely  groundless. 

Since,  then,  neither  in  nature,  nor 
in  the  human  mind,  do  there  exint 
any  objects  exactly  corresponding  to 
the  definitions  of  geometry,  while  yet 
that  science  cannot  be  supposed  to  be 
conversant  about  nonentities ;  no- 
thing remains  but  to  consider  geo- 
metry as  conversant  with  such  lines, 
angles,  and  figures  as  really  exist ; 
and  the  definitions,  as  they  are  called, 
must  be  regarded  as  some  of  our  first 
and  roost  obvious  generalisations  con- 
cerning those  natural  objects.  The  < 
correchiess  uf  those  generaUsations, 
aa  generalisations,  is  without  a  flaw : 
the  equality  of  all  Uie  radii  of  a  circle 
is  true  of  all  circles,  so  far  as  it  is  i 
true  of  any  one  :  but  it  is  not  exactly  , 
true  of  any  circle ;  it  is  only  nearly  I 
true  ;  so  nearly  that  no  error  of  any  i 
importance  in  praotioe  will  be  incurred  I 
W  feigning  it  to  be  exactly  true.  I 
When  we  have  occasion  to  extend 
these  inductions,  or  their  consequenceB, 
to  cases  in  which  the  error  would  be 
appreciable — to  lines  of  peroeptible 
tn«adth  or  thickness,  ponJlels  which 
deviate  sensibly  fiorn  equidistanos, 
and  the  like — we  correct  our  conclu- 
sions by  combining  with  them  a  fresh 
set  of  propositions  relating  to  the 
aberration  ;  just  as  we  also  take  in 
propositions  relating  to  the  physical 
or  chemical  properties  of  the  material, 
if  those  properties  happen  to  introduce 
anj^  modification  into  the  result ; 
which  they  easily  may,  even  with  re- 
spect to  figure  and  magnitude,  as  in 
the  case,  for  instance,  of  expansion 
by  heat.  So  long,  tiowever,  as  there 
exists  no  practical  necessity  for  at- 
tending; to  any  of  the  properties  of 
the  object  except  its  getnnetiical  pro- 
perties, or  to  any  of  the  natural  irre- 
gularities in  those,  it  is  convenient  to 
neglect  the  consideration  of  the  other 
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propertiea  and  of  the  jjregnlaritieB, 
and  to  reason  aa  if  tiiese  did 
exiit :  accordingly,  we  formally 
nouncc  in  the  defiDittona,  that  wc 
tend  to  proceed  on  thia  plan.  But  it 
IB  an  emr  to  suppose,  because  we  1 
solve  to  confine  our  attention  to 
certain  number  of  the  properties 
an  object,  tiiat  we  therefore  conceive, 
or  liave  an  idea  of,  the  object  denuded 
of  its  other  properties.  We  are  think- 
ing, all  the  time,  of  preciuly  euch 
objects  ae  we  have  seen  and  touched, 
and  with  all  the  propertieB  which 
natotallj'  belong  to  them ;  but, 
scientific  convenience,  we  feign  them 
to  be  divested  of  all  properties,  except 
thoee  which  are  materiai  to  our  pur- 
pose, and  in  regard  to  which  we  de- 
sign to  consider  them. 
,  The  peculiar  accuracy,  tmppoeed  to 
be  characteristic  of  the  first  principles 
of  geometry  thus  appears  to  be  ficti- 
tious. The  assertions  on  which  the 
reasuningB  of  the  science  are  founded 
do  not,  anymore  than  in  other  sciences, 
exactly  correspond  with  the  fact,  but 
we  su]:fK»e  that  they  do  so  for  the 
sake  of  tracing  the  consequences 
which  follow  from  the  supposition. 
The  opinion  of  Dugald  Steward  re- 
specting the  foundations  of  geometry, 
is,  I  conceive,  subatantially  correct ; 
that  it  is  built  on  hypotheses ;  that 
it  owes  to  this  alone  the  peculiar 
certainty  Buppoaed  t«  distiDguiah  it ; 
and  that  in  any  sdencs  whatever,  by 
reOBcnulig  from  a  set  of  hypotheses, 
we  may  obtain  a  body  of  conclusicns 
as  certain  as  those  of  geometry,  that 
is,  as  Btriotly  in  aooordance  with  the 
hypotheses,  and  as  irresistibly  com- 
peUiog  assent,  on  condition  that  those 
hypodiesea  are  true.* 


(iwi 


It  is  Juitlv  TaBurked  by  PrafMHn 

"'-  EL  134)  that  th«  word  HypotJif 

That  pecuHsr  i 
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When,  therefore,  it  la  KfBmied  that 
the  conclusions  of  geometry  ore  neces- 
sary truths,  the  necessity  consists  in 
re  Jity  on]y  in  this,  that  they  correcHy 
follow    from    the    suppositions   from 
which    tbey    are    deduced.      Those 
suppositions  are  so  far  from   being 
necessaty,   that   they  are   not  even 
true  ;  they  purposely  depart,  more  or 
less    widely,    from    the    truth.      The  [ 
only  sense  in  which  necessity  can  be 
ascribed  to  the  conclusions  of  any  1 
Bcientific    investigation,    is    that    of   j 
legitimately  following  from  come  as-    I 
sumption,  which,  by  the  conditions   | 
of  the  inquiry,  is  not  to  be  qnestioned. 
Id  this  relation,  of  course,  the  deriva- 
tive truths  of  every  deductive  science 
must  stand  to  the  inductions,  or  as- 
sumptions, on  which  the  science  is 
founded,  and  which,  whether  true  or 
untrue,  certain  or  doubtful  in  them-    , 
selves,  are  always  supposed  certain  ; 
for   the  purposes   of    the   particular  J 
science.    And  therefore  the  condu-  ' 
sions  of  idl  deductive  sciBiioes  were 
said  bf  the  ancients  to  be  necegsary 
propositions.     We  have  observed  al- 
ready that  to  be  predicated  necessarily 
was  characteristic  of  the  predicahle 
Proprium,  and  that  a  proprium  was 
any  property  of  a  thing  which  could 
be  deduced  from  its  essence,  that  is, 
from    the   properties  included  in  its 
definition. 

§  2.  The  important  doctrine  of 
Dugald  Stewart,  which  I  have  en- 
deavoured to  enforce,  has  been  con- 


but  fntm  an  OHBUmpuon,  snd  the  truth 
therefore  <^  tbe  cencIualcmB  is  conditfonal, 
not  cateeo^uL  This  auffic«a  to  lusUl;,  In 
'  of  logical  propriety,  Btewsil' * 


ie  terra.  It  la  of  bouih  needful  tot 
1  mind  Oiat  the  bypotbetlcHt  elonan 
M  deflnlHoDB  of  geometiy  la  "■ 


nnnl  result  of  the  Bpeculsdoa  may  be  to 
prove  ItH  truth.    Tlja  hypotliceea  spoken 
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a  fletion,  aa  proporiy  as  mi  hypothesis ;  but 
thatsppellBtlon,BtiUDior«t>i'iD  the  other, 
nould  fxH  to  reiDt  out  the  doso  relation 
totwean  the  fictiUoiiB  point 
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teited  b:r  ^-  WhewtJl,  both  in  tho 
dinertstion  appended  to  his  excellent 
Michanieal  Evidid,  uiil  in  hia  elabo- 
rate work  on  tba  FhUoiophy  </  the 
Indvctive  Seiencet;  in  which  laiit  he 
alio  repliea  to  an  article  in  the  Edin- 
burgh Kfiview,  (ascribed  to  a  writer 
of  great  acienti£c  oinmence,)  in  whiah 
Stewart's  opinion  wai  defended  againet 
hia  former  etrictures.  The  supposed 
refutation  of  Stewart  cooeiBta  in  prov- 
ing againit  him  (ai  boa  alsi  been  done 
in  thii  work)  that  the  pcemlges  of 
geometry  are  not  definitions,  but 
auumptiona  of  the  real  existenoe  of 
things  corresponding  to  thoie  deBnl- 
tionik  Thia,  however,  is  doing  little 
for  Dr.  Whewell's  purpose ;  for  it  is 
these  very  amunptions  which  are 
asserted  to  be  hypotheses,  and  which 
he,  if  he  denies  that  geometry  is 
founded  on  hypotheses,  must  show  to 
be  absclute  truths.  All  ha  does, 
however,  is  to  observe,  that  they,  at 
anyratje,  are  notoi'WirarjhypotheBes: 
that  we  Simuld  not  be  at  liberty  to 
substitute  other  hypotheses  for  them; 
that  not  only  "a  definition,  to  be 
admissible,  must  necesanrily  refer  to 
and  agree  with  some  conception 
which  we  can  distinctly  frame  in  our 
thoughts,"  but  that  the  Etraight  lines, 
for  instance,  which  we  define,  must 
be  "  those  by  whioh  angles  are  con- 
tained, those  by  which  triangles  are 
boanded,  those  of  which  parallelism 
may  be  predicated,  and  the  like,"* 
And  this  is  true  :  but  this  has  never 
been  contradkted.  Those  who  say 
that  the  premises  of  geometry 
hypotheses,  are  not  bound  to  m 
tain  them  to  be  hypotheses  whioh 
have  no  relation  whatever  tu  fact. 
Since  an  hypothesis  framed  for  the 
purpose  of  scientifiQ  inquiry  must 
reme  to  something  which  has  real 
existence,  (for  there  can  be  no  science 
respecting  non. entities,)  it  follows 
that  ony  hypothesis  wo  make  respect- 
ing an  object,  to  facilitate  our  study 
of  it,  must  not  involve  anything  whicli 
is  distinctly  false,  and  repugnant  to 

*  M-xlutiital  Euclid,  pp.  ifgttiiq. 


■al  nature  :  we  must  not  ascribe 
to  the  thing  any  properly  which  it 
has  not ;  our  liberty  extends  only  to 
slightly  exaggerating  some  of  those 
whioh  it  has,  (by  assnming  it  to  be 
completely  what  it  reolly  is  very 
nearly,)  and  suppreseing  others,  undM* 
the  indispensable  obligation  of  restor- 
ing them  whenever,  and  in  as  far  nn, 
their  presence  or  absence  would  mahe 
any  material  difference  in  the  tnith 
'  nir  conclusiuns.  Of  this  natui-e, 
irdingly,  are  the  first  principles  in- 
ed  in  the  definitions  of  geometry. 
That  the  hypotheses  should  be  of  this 
particular  character  is,  however,  no 
further  neceBsary,  than  inasmuch  ba 
no  others  oould  enable  Us  to  deduce 
conclusions  whicii,  with  due  correc- 
tions, would  be  true  of  real  objects  : 
and  in  fact,  when  our  aim  is  only  to 
illustrate  truths,  and  not  to  investi- 
gate them,  we  are  not  under  any 
sudi  restriction.  We  might  suppose 
an  imaginary  animal,  and  work  out 
by  deduction,  fniui  the  known  laws 
of  physiology,  its  natural  history ;  or 
an  imoj^nary  commonwealth,  and 
from  toe  dements  composing  it 
might  aisue  what  would  be  its  fata 
And  the  conclusions  which  we  might 
thus  draw  from  purely  arbitrary 
hypotheses  might  form  B  highly 
useful  intellectual  exerdse :  but  aa 
they  oould  only  teach  ua  what  vxnM 
be  the  properties  of  objects  which  do 
not  re^ly  exist,  they  would  not  con- 
stitute any  addition  to  our  knowledge 
of  nature  :  while,  on  the  contrary,  if 
the  hypothesis  merely  divests  a  ml 
object  of  some  portion  of  its  prr^rtiea, 
without  clothing  it  in  false  ones,  tho 
conclusions  will  always  exprees,  under 
known  liability  to  correction,  actual 
tnith. 

g  3.  But  though  Dr.  ^VheweU  has  . 
not  shaken  Stewart's  doctrine  as  to 
the  hypothetical  character  of  that 
portion  of  the  first  principles  of 
geometry  which  are  involved  in  the 
so-called  definitions,  he  has,  I  con- 
ceive, greatly  the  advantage  of  Stewart 
on  another  important  point  hi  tho 
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^heoi7  of  geometrical 
Ueeemlty  of  wiinittuig,  among  those 
prat  prinoiples,  axiomi  aa  well  a> 
idefimCiiiiis.  Scnne  uf  the  aiioma  of 
Euclid  might,  no  doubt,  ba  exhibited 
Id  the  form  uf  definitioiuil  or  might 
be  deduced,  by  renHiiiing,  from  pn>- 
P'MtitioiiB  Bimilar  to  what  are  aa  colled. 
ThuH,  if  instead  of  the  axiom,  Mag- 
nitades  which  can  be  made  to  coin- 
cide are  equal,  we  introduce  a  defini- 
tion, "Equ&l  magnitudes  ore  thoee 
which  may  be  «o  applied  to  one 
another  as  ta  coincide  ;  "  the  three 
axioms  which  foUotr  (Magnitudes 
which  are  equal  to  the  ume  aie 
equal  to  ons  another— If  equals  are 
added  to  equals  tlie  buxqs  are  equal — 
If  equals  are  taken  from  equalB  the 
remainders  are  equal)  may  ha  prored 
by  an  imaginary  luperpiiaition,  re- 
sembling t^t  by  which  the  fourth 
{MvpoaitioQ  of  the  iirst  book  of  Euclid 
IB  demonstrated.  But  though  these 
and  several  oCheis  may  he  struck  out 
of  the  Uat  of  first  principles,  because, 
though  Dot  reijuiniig  demonstiation, 
they  are  luaceptibie  of  it ;  there  will 
be  found  in  the  list  of  axioms  two  or 
tliree  fundamental  truths  not  capable 
of  being  demonstrated  :  among  which 
must  be  reckoned  the  proposition 
that  two  straight  lines  cannot  enclose 
a  space,  (or  its  equivalent,  Straight 
lines  which  coincide  in  two  points 
coincide  altogether,)  and  some  pro- 
perty of  parallel  lines,  other  than 
that  which  constitutes  their  definj- 
tiou;  one  of  the  most  suitable  for 
the  purpose  being  that  selected  by 
FrofessOT  Plajfairi  "Two  straight 
lines  which  inteiseet  each  oUier  can- 
not both  of  them  be  parallel  to  a 
third  straight  line."* 

The  axioms,  as  well  those  which 
arc  indemonstrable  as  those   which 

■  Wb  might,  jt^ 

framing „- _„  .-^ , 

Iwth  tliat  whan  prodoced  liidijBQltijl;  thc7 
shall  nerar  meet,  and  also  that  aoy  stralsht 
Una  whlidi  Intamola  ons  of  them  BhslI,  If 
protDDtad,  meet  tbe  othar.  But  by  doing 
this  W8  br  no  means  get  rid  of  tho  resump- 
tion ;  we  an  ■till  oblieed  to  take  forgian  tod 
the  geometrical  truth  that  oil  straight  lines 


,  Inaert  this  pro- 
of parallel  Unas, 


admit  of  being  'demonstrated,  differ 
from  that  other  class  of  fundunentol 
principles  which  are  iuvulved  in  the 
definitions,  in  this,  that  they  ore  true 
without  any  mixture  of  hypothesis- 
That  things  which  are  aqu^  to  (be 
some  thing  are  equal  to  one  another, 
is  as  true  of  the  lines  and  figures  in 
nature,  as  it  would  be  of  the  imagi- 
nary ones  assumed  in  the  definitions. 
In  this  respect,  however,  mathematics 
are  only  on  a  par  with  most  other 
soienoes.  In  almost  all  sciences  there 
aie  some  general  propositions  which 
are  exactly  true,  wliile  the  greater 
port  are  only  more  or  less  distant 
approximations  to  tlie  truth.  Thus 
in  mechanics,  the  first  law  of  motion 

ipreased,  until  stoppL-d  or  alackened 

'  some  resisting  force)  is  true  wtth- 

it  qualification  or  error.     The  rota- 

m  of  the  earth  in  twenty-four  hours, 

of  the  same  length  aa  in  our  time,  has 

gone  on  since  the  first  accurate  ob- 

vations,   without  the  increase  or 

ninution  of  one  second  In  all  that 

period.    Theee  are  inductions  which 

require  no  fiction  to  make  them  be 

received  as  accurately  true ;  but  along 

with  them  there  are  others,  as,  for 

instance,  the  propositions  respecting 

the  figure  of  the  earth,  which  are  but 

approximations  to  the  truth  ;  and  in 

order  to  use  them  for  the  further 
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ent  of  o 


■  knowl 
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toinquii  , 

belief  in  a: 
lat  is  tbe  evidence  on  which  they 
it  ?    I   answer,  they   are   experi- 
nt^  truths  ;  generalisations  from       ^  „ 
observation.    The   proposition,   Twi/*-- ■ 


vt  la,H 


I  pOBslbls  Uint  the;  should  not, 

ly  straight  lines  In  tbe  sama 

other  than  those  which  era  paroUal 

'       '    "      '  ifiuiUon,  had  the  pro- 

leting  although  Inde- 
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V  of  never  n 
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Btraigbt  lines  cannot  enclose  a  space 
— or,  in  other  norda,  two  straight 
lines  which  have  once  met  do  not 
meet  again,  but  continue  to  diverge 
— is  an  induction  from  the  evidence 
ot  our  senses. 

This  opinioa  runs  comiter  to  a 
BcienttGo  prejudice  of  long  standing 
and  ^reat  strength,  and  there  ' 


able  reception  is  to  be  enpected.  It 
is,  hoirever,  no  new  opinion  ;  and 
even  if  it  were  so,  would  be  entitled 
to  be  judged,  not  by  its  noveitf,  but 
by  the  strength  of  the  arguments  by 
which  it  can  be  supported.  I  con- 
sider it  very  fortun^  that  so  emi- 
nent K  champion  irf  the  contrary 
opinion  as  Dr.  Whewell  has  found 
occasion  for  a  most  elaborate  treat- 
ment of  tho  whole  theory  i>(  axioms, 
in  attempting  to  conatmct  the  philo- 
sophy of  the  mathematical  and  phygi- 
cal  sciences  on  the  baflis  of  the  doc- 
trine against  which  I  now  contend. 
Whoever  is  anxious  that  a  discuBSioii 
should  go  to  the  bottom  of  the  subject 
must  rejoice  to  see  the  opposite  side 
of  the  question  worthily  r^reaentod. 
If  what  is  said  by  Dr.  Whewell,  in 
support  of  an  opinion  which  he  has 
made  the  foundation  of  a  systematic 
work,  can  be  shown  not  to  be  con- 
clnaive,  enough  will  have  been  done, 
without  going  elsewhere  in  quest  of 
stronger  arguments  imd  a  more  power- 
ful adversary. 

It  is  not  necessary  to  show  tbat  the 
truths  which  we  call  axioms  are 
originally  mggested  by  observation, 
and  that  we  should  never  have  known 
that  two  str^ght  lines  cannot  enclose 
a  space  if  we  had  never  seen  a  straight 
line  ;  thus  much  being  admitted  by 
Dr.  Whewell  and  by  all,  in  recent 
times,  who  have  taken  his  view  of  the 
subject.  But  they  contend  that  it 
le  not  experience  which  jjjtires  the 
axiom ;  tut  that  its  truth  is  per- 
ceived il  pj-iori,  by  the  constitution 
of  the  mind  itself,  from  the  first 
moment  when  the  meaning  of  the 
proposition  is  apprehended,  and  with- 


out any  necessity  for  verifying  it  by 
repeated  trials,  as  is  requisite  in  the 
case  of'truths  really  ascertained  by 
observation. 


straight  lines  cannot  enclose  a  raiaoe, 
even  if  evident  independently  of  ex- 
perienoe,  is  also  evident  from  expe- 
rience. Whether  the  axiom  needs 
conSnnatioD  or  not,  it  receives  oon- 
almost  every  ii 


r  Uves, 


straight  lines  which  intenect 
one  another  witliout  seeing  that  from 
that  point  they  continue  to  diverge 
more  and  more.  Experimental  pnxif 
crowds  in  apoa  us  in  snch  endlea 
profusion,  anil  without  one  instance 
m  which  there  can  be  even  a  suspicion 
of  an  exception  to  the  rule,  that  we 
should  soon  have  stronger  ground  for 
ttelievtng  ttie  axiom,  even  as  an  ex- 
perimental truth,  than  we  have  for 
almost  any  of  the  general  truths  wliich 
we  confusedly  learn  from  the  evi- 
dence of  our  senses.  ludependently 
of  d  priori  evidence  we  should  cer- 
tainly believe  it  with  an  intensity  of 
conviction  far  greater  than  we  accord 
to  any  ordinary  physical  truth  ;  and 
thia  too  aX  a  time  of  life  much  earlier 
than  that  from  which  we  date  almuet 
any  part  of  our  acquired  knowledge, 
and  much  too  early  to  admit  of  our 
retaining  any  retvliectino  of  the  his- 
tory of  our  intellectuaal  operations  at 
that  period.  Where  then  »  the  neoes- 
sity  for  assuming  that  our  recognitiua 
of  these  truths  has  a  different  origin 
from  the  rest  of  our  knowledge,  when 
its  existence  is  perfectly  accounted 
for  by  supposing  its  origin  to  be  the 
same  ?  when  the  causes  which  pro- 
duce belief  in  all  other  iustancea 
exist  in  this  instance,  and  in  a  degreo 
of  strength  as  muc^  superior  to  what 
exists  in  other  cases  as  the  intensity 
of  the  belief  itself  ia  BUperioF  !  Ilic 
burden  of  proof  lies  on  the  advo- 
cates of  the  contrary  opinion :  it  is 
lor  them  to  point  out  some  fact  in- 
consistent with  the  supposition  that 
this  port  of  out  knowledge  of  nature 
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is  derived  from  the  same  soure 
eteij  other  part. ' 

Thin,  for  initance,  thej  would  be 
able  to  do,  If  the;  coDid  prove  chrono- 
If^colly  that  we  had  the  conviction 
(at  least  practicolljr)  bo  early  in  infanc; 
aa  to  be  anterior  to  those  impreasiona 
on  the  Benses,  upon  which,  on  the  other 
theory,  the  conviction  is  founded.  This 
however,  cannot  be  proved  :  the  poi 
being  too  far  back  to  ba  within  the 
reach  of  meraary,  and  too  obscure  for 
eitenial  obeeriation.  The  advocates 
of  the  A  priori  theory  are  obliged  to 
have  recourse  to  otiier  arguments. 
These  are  redndble  to  two,  which  I 
shall  endeavour  to  state  as  clearly  and 
as  forcibly  as  possible. 

S  5.  In  the  first  place,  it  Is  said 
that  if  our  assent  to  the  proposition 
that  two  straight  lines  cannot  enclose 
a  space,  were  derived  from  the  senses, 
we  oould  only  be  convinced  of  Its 
truth  by  actual  trial,  that  is,  by  see- 
ing or   feeling   the    straight   lines ; 


Youicu.rain  bellBTlngthftttlieaiiODi,  Two 
etrvlgbt  lltiea  ounot  snclose  a  space,  could 
over  become  known  to  <u  thnnigb  expert. 
SDca,  by  11  difficulty  which  may  b«  «I«lod 
u  fgUowa.  U  tha  slniight  U»h  spoken  of 
»re  IbDie  conlemplnted  la  the  deOnlttcQ— 
Ifnei  abaolutsly  nithout  breadth  and  aibsD- 
lutal;  itnlgbt ; — tbat  uich  are  Incapabla 
of  enclosing  a  ap.ica  la  not  proved  1^  ex- 
perience, for  Hues  aucb  aatbeaedonotpro- 
aent  IhomHelvea  In  our  anperienoo.  If;  on 
tbe  other  band,  Uie  linea  meant  aie  such 
attalgbt  Unoa  aa  we  do  meeC  wltb  la  ex- 
perience, Uaea  atraight  snougb  tor  practical 
porpoaes,  but  In  reality  sightly  ilg-zog, 
and  with  some,  however  triOms,  bi'oadth; 
aa  applied  to  tlian  llnea  the  ailoca  is  not 
trus,  iDr  two  ot  Uiem  m»,  and  HDmatlineB 
So,  cndoae  a  amall  portion  ol  apace.  In 
nutber  caa^  tberofore,  doea  Eiporience 


ulahes  ua  wlth'no  linos  ao  unimpeactably 
stmlght  that  two  of  them  an  lucapablo  of 
anolD«ln«  the  emallut  qiscs,  It  praaenla 

and  leui  cither  of  breadth  or  of  floiure,  nt 
which  aorlea  the  stralabt  line  of  the  defini- 
tion ta  the  ideal  Undt.    And  obscrvatkm 


whereas  in  fact  it  is  seen  to  be  true 
by  merely  thinking  of  them.  Iliat 
a  stone  thrown  into  water  goes  to  the 
bottom,  may  be  pensiv^  by  our 
senses,  but  merely  thinking  of  a,  stone 
throvm  into  the  water  would  never 
have  led  us  to  that  conclusion :  not 
so,  however,  with  the  axioms  relating 
to  straight  lines  :  if  I  could  be  made 
to  conceive  what  a  straight  line  is, 
without  having  seen  one,  I  should  at 
once  recognise  that  two  such  lines 
cannot  enclose  a  space.  Intuition  is 
"imaginaiT  looking;"'  but  experi- 
ence must  be  real  looking :  if  we  see  a 
property  oF  straight  lines  to  be  true  by 
merely  fancying  ourselves  to  be  look, 
iug  at  tlicm,  the  ground  of  ouc  belief 
cannot  be  tiie  senses,  or  experience; 
it  must  be  something  mental. 

To  this  argument  it  might  be  added 
in  the  case  of  this  particular  axiom, 
(for  the  assertion  would  not  be  true 
of  all  axioms)  that  the  evidence  of 
it  from  actual  ocular  inspection  is  not 
only  uimeceBsary  but  unattainable. 
What  la^  the  axiom  J  That  two 
strught  Imes  cannof  endise  a  space  ; 
that  after  having  once  interaected,  il 
they  are  pnlongBd  to  infinity  they  do 
not  meet,  but  continue  to  diverge  from 
one  another.  How  can  this,  in  any 
single  case,  be  proved  by  actual  ob- 
servation ?  We  may  fallow  the  lines 
to  any  distance  we  please ;  but  we 
cannot  follow  them  to  infinity ;  for 
aught  our  senses  can  testify,  Uiey 
may,  immediately  beyond  the  farthest 
point  to  which  we  have  traced  them, 
begin  to  approach,  and  at  last  meet. 
uSess,  therefore,  we  had  some  other 
shawB  that  juatasmucb,  and  u  nearly,  aa 
tbe  etialEbt  lines  of  eipeiiance  appmil. 
niata  W  having  no  bteadlh  or  flexuic.  ao 

lug  power  of  ar •  ■■- 


ro.    The  intorol 


ataU,tbeywi 


I  Limits  prcK 
ny  Iff  SeittiHllt 
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proof  of  the  Impoulbilit;  than  otner- 
vntiori  »fforda  us,  we  should  have  no 
ground  for  believing  the  udom  at 
aU. 

To  these  argntaents,  which  I  tnut 
I  cannot  be  accused  of  understating, 
a  ratiafactOfj  answer  will,  I  conceive^ 
be  found,  U  we  advert  to  one  of  the 
characterisWo  propertiee  of  geometri- 
eat  forms — their  capacity  oF  being 
painted  in  the  imagination  with  a  dis- 
tinctneH  equal  to  reality  :  in  other 
words,  the  exaot  resemblance  of  our 
ideaa  of  form  to  the  BensatlonB  which 
suggest  them.  This,  in  the  fint  place, 
enables  ns  to  make  (at  least  with  a 
little  practice)  mental  pfcCures  of  all 
poBSible  combinations  of  lines  and 
angles,  which  resemble  the  realitiea 
quite  as  well  as  any  which  we  oould 
make  on  paper ;  and  in  the  next  place, 
make  those  pictures  just  as  fit  nib- 
jects  of  geometrioalexperimentatlon  as 
the  realitiea  tbemsdvea  ;  inasmuch  as 

Eiotures,  If  auffidenfly  accurate^  ei- 
ibit  of  course  all  the  properties  which 
would  be  manifested  by  the  leallties 
at  one  given  instant,  and  on  simple 
inspection :  and  In  geometry  we  are 
concerned  only  with  such  prnpertisH, 


if  the 


9iperiments  (which  in  this  case 


plation)  T 


:  p-actiaed  solely  upon 
wnac  we  cau  our  ideas,  that  is,  upon 
the  diagrams  in  our  minds,  and  not 
upon  outward  objeeta.  It'or  in  all 
systems  of  experimentation  we  take 
some  objeeta  to  serve  as  representa- 


■mhlett 


1  conditions 


out  denying, 
of  Batisfying 
ht  lines  can- 
lerely  think- 
lOut  actually 
end  that  we 


do  not  believe  this  Irutfa  on  the  ground 
of  the  imaginary  intuition  um^y,  but 
because  we  know  that  the  imaginary 
lines  exactly  resemble  real  ones,  and 
that  we  may  conclude  from  (hem  tu 
real  ones  with  quite  la  much  certainty 
as  we  oould  oonclnda  from  one  real 
line  to  another.  Tbecunclusion,  there- 
fore, is  still  an  induction  from  obeer* 
ration.  And  we  should  nut  be  autho- 
rised to  substitute  observation  of  tha 
image  in  our  mind  for  observation  at 
the  reality  if  we  had  not  learnt  by  loug- 
oontinued  experience  that  tbe  proper- 
ties of  the  reality  are  faithfully  repre- 
sented in  the  image  ;  just  as  we  should 
be  soientiGcally  warranted  in  describ- 
ing an  animal  which  we  have  never 
seen  from  a  picture  made  of  it  witll 
a  daguerreotype ;  but  not  until  v/e 
had  learnt  by  ample  exptdence  that 
observation  of  such  a  picture  is  pre- 
cisely equivalent  to  obeervation  of  tho 
origuiaL 

These  consideratioas  also  remoTe 
the  objection  arising  from  the  impos- 
sibility of  ocularly  foUowing  the  lines 
in  their  prolongation  to  infinity.  For 
tliough,  in  order  actually  to  see  that 
two  given  lines  never  meet,  it  would 
be  necessary  to  follow  them  to  inGntty; 
yet  without  doing  so  we  may  know 
that  if  they  ever  do  meet,  or  U,  after 
diverging  from  one  another,  they  be- 
gin again  to  approach,  this  must  take 
place  not  at  an  infinite,  but  at  a  finite 
distance.  Supposing,  theivfom,  such 
to  be  the  case,  we  can  transport  our- 
selves   thither  in   imagination,   and 

frame  a  mental  image  of  the  ap- 
pearance which  one  or  both  of  tbe 
lines  must  present  at  that  point, 
which  we  may  rely  on  as  being  pre- 
cisely similar  to  the  reality.  Row, 
whether  we  fix  our  contemplation 
upon  this  imaginary  picture,  or  call 
to  mind  the  generalisations  we  have 
hod  occasion  to  make  from  former 
ocular  observation,  we  learn  by  tha 
evidence  of  experience,  that  a  line 
which,  after  diverging  from  another 
straight  line,  begins  to  approach  to 
it,  produces   the   impression   on   our 

B  which  we  deocribe  by  tbe  ex. 
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pretakm,  "a  bent  line,"  not  b;  the 
eimudon,  "  a  rtrolght  Una."  * 

The  pieoediag  tugument,  which  is, 
to  nj  mind,  unuiBWentbls,  merges, 
howenr,  in  ft  ititl  more  comprahen- 

*  Dr.  Whawall  (PkUoHpAji  tf  futovtry, 
)}.  iBg)  tbiiiki  It  unTwsolubl*  to  cunlend 
that  w«  kDDW  by  eipeiisDca  tint  our  idea 
al  ft  UnssuotlTTOMbbleiB  real  ling.    "It 


Va  knon 
Dr.  Whswi 


r  idua  with  tha  rsaUtlos,  sluoa 
s  raiOitie.  oDlj  b J  our  fdesa, " 


.  eildeni 


a  portndt  at  a  |>anon  Dot  pr«Bei 
thu  ori^aL    Buraly  ti«CfLUHo  '*  *'■ 

"firT  WiiewoU  also  sayi,  that  it  ■ 
■ppaar  v\\j  this  rpqambljinog  of 
tiis  HDuUoDi  d  nliich  tliait  an 
should  bs  BpQk«Q  D[  H  U  it  wore 
lUtity  o\  one  dui  of  Ideas,  tboaa . 
My  nply  la,  that  I  do  not  as 
'ilio  p*ouUiaity  I  contend  lot 
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tloiu,  but  .(boy  do  so  Witt  very  diHeronl 
dagnaaof  oxactneMarjd  of  roIiabUity.  He 
one,  I  praaumes  oan  recall  in  Imagination 
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aiiddlatlnct. 
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the  darker  Un^ 

thoi 

Jt  ha 

"iHo^ked'M 

them  together,  might  be  at 

a  to  irfve  a 

ha  misht  au 
find  (hare  a 


ol  aimpla  gaometriial  fiama,  could  this  ba 
done  h7  nunklndgenen^,  with  a  dufree 

t^  a  oontsm^tlon  ot  tUa  abjecta  Ibsm- 
aalTaa.  Fenona  diflar  moat  widely  In  the 
pracfalon  oI  theic  reoollectloo,  oven  of 
fonju  i  one  paraon,  whan  he  haa  looked 
■ny  goo  lu  (he  fuco  for  liolf  a  miimte,  can 


give  one,  which  is  stated  most  clwrlj 
and  concluaivel;  bj  Profesaor  Bain. 
The  paychologiosl  reason  why  axioms, 
and  indeed  many  propositions  not 
ordinarily  classed  as  such,  may  be 
learnt  from  the  idea  only,  without 
referring  to  the  fact,  is  iJiat  in  tlie 

iiroceas  of  Bcquiring  the  idea  we  have 
eamt  the  fact.  The  propoeitioQ  U 
Bs»nted  to  OS  soon  as  the  teims  are 
understood,  because  in  learning  to 
understand  the  terms  we  have  ac- 

a Hired  the  experience  which  proves 
le  proposition  to  be  true.  "We  re- 
quired, saya  Mr.  Bain,*  "concrete 
experience  in  tha  Brat  instance  to  at- 
taJD  to  the  notion  of  whole  and  port ; 
but  the  tiotioQ,  tmce  arrived  at,  implies 
that  the  whole  ie  greater.  In  fact, 
we  could  not  have  the  notion  withoat 
an  axpeiience  tantamount  to  this  con- 
clusion.   When  we  have  mas- 
tered the  notion  of  straightness,  ^ve 
have  also  oiaHtered  that  aspect  of  it 
expressed  by  the  affirmation  that  two 
straight  lines  cannot  enclose  a  space. 
No  intuitive  or  innate  powers  or  per- 
ceptions  are  needed  in  such  caces. 

We  cannot  have  the  full 

meaning  of  Straightnesa,  without  go- 
ing through  a  comparison  oE  straight 
objects  among  themselves  and  with 
their  opposltai,  bent  or  crooked  ol>- 
jocts.  The  reaiilt  of  this  comparison 
is,  inter  alia,  that  straightness  in  two 
lines  is  seen  to  lie  incompatible  with 
enclosing  a  space  ;  the  enclosure  of 
space  involves  crookedness  in  at  least 
one  of  the  lines."  And  eimilarly  in 
the  case  of  every  first  prinoiple,+ 
"  the  same  knowledge  that  makes  it 

memory ;  snothor  may  have  seen  hhn  every 
day  for  alx  mouths,  and  hardly  know 
whether  bis  note  la  long  or  abort.  But 
everybody  has  n  perfectly  distinct  mental 
imago  of  a  atniigbt  lino,  a  oiitla,  or  a  ree- 

denUy  from  those  meutal  Images  to  the 
^HimiRiiondlng  outward  thlnga.    The  truth 
we  may,  and  continually  do,  atudy 


e  in 


ir  recolleoHona,  when  the  ob- 

■' ibeent;  and  in  the 

SB  moan  perfectly, 
ja  only  imparfootly, 

t  Ibid.  lit. 


undentood,  nijBcea  to  verify  it"  The 
more  this  observation  is  coiuidered 
the  more  (I  am  convinced)  it  wiU  be 
fatt  la  go  to  the  veiy  root  of  the  coa- 
troveiny. 

%  6.  Tbe  firet  of  the  two  urgumenta 
in  support  oE  the  theory  that  axioms 
ore  d  priori  truths,  hnving,  I  think, 
been  nifficiently  answered,  I  proceed 
to  the  second,  which  is  usually  the 
mostreliedon.  AiiomBfitisasserted) 
are  conceived  by  us  not  only  aa  true, 
but  as  universally  and  neceasarily  tme. 
Now,  experience  cannot  possibly  give 
to  any  propoaition  thk  character.  I 
may  have  seen  snow  a  biindred  times. 


dmay  h, 


n  that  it 


but  this  cannot  gi' 

anceeven  that  aU  enow  iswhite;  much 

tesa  that  anow  must  be  white.     "  How- 


to  the  rule.  If  it  be  Btootly  true  that 
every  ruminant  animal  yet  known  has 
cloven  hoofs,  we  still  cannot  be  sure 
that  some  creature  will  not  hereafter 
be  discovered  which  has  the  firat  of 
these  attributes,  without  having  the 
other.  .  ■  .  Kxperience  must  always 
Goneiat  of  a  limited  niunber  of  obeerva- 
liona  ;  and,  however  numerous  theae 
may  be,  they  can  show  nothing  with 
regard  to  the  infinite  number  of  oases 
in  which  the  experiment  hoa  not  been 
made."  Besides,  Axioms  are  not  only 
universal,  they  ore  ^so  necessary. 
Now  "  experience  cannot  offer  the 
smallest  ground  for  the  ueceasity  of  a 
proposition.  She  can  observe  and  re- 
cord what  has  happened  -,  but  she  can- 
not find,  in  any  caae,  or  in  any  accu- 
mulation of  CBBcs,  any  reason  for  what 
mint  happen.  She  may  sae  objects 
aide  by  side ;  but  she  cannot  see  a 
reason  why  they  must  ever  be  aide  by 
side.  She  finds  certain  events  to  occur 
in  succession  ;  but  the  succession  sup- 
plies, in  its  occurrence,  no  reason  foi 
Its  recurrence.  She  contemplates  ex- 
ternal objects  ;  but  she  cannot  detect 
any  internal  bond,  which  indissulubly 


connecta  tbe  future  with  the  past,  the 
possible  with  tbe  real.  To  learn  a 
propoeition  by  experience,  and  to  see 
It  to  be  necesaarily  tme,  are  two  alto- 
getherdifferentprocessesof  thought."" 
And  Dr.  Whewell  adds,  "  If  any  one 
does  not  clearly  compiehend  this  dis- 
tinction of  necessary  and  contingent 
truths,  he  will  not  be  able  to  go  sjlong 
with  ua  in  our  reseatchea  into  the 
faundationflof  human  knowledge;  nor, 
indeed,  to  pursue  with  success  any 
speculation  on  the  eubject."  + 

In  the  following  passage  we  are  told 
what  the  distinction  ia,  the  non -recog- 
nition of  which  incurs  this  deuuncia- 
tjon.  "  Necessary  truths  are  those  tn 
which  we  not  only  learn  that  the  pro- 
Dosition  u  true,  but  see  that  it  tnuiE 
true  ;  in  which  the  negation  of  the 
truth  Is  not  only  false,  but  impossible  ; 
in  which  we  cannot,  even  by  an  effort 
of  imagination,  or  in  a  supposition, 
conceive  the  reverse  of  that  which  is 
asserted.  That  there  are  such  truths 
cannot  be  doubted.  We  may  tak^ 
for  example,  all  relatiCHis  of  number. 
Three  and  Two  added  together  made 
Five.  We  cannot  conceive  it  to  be 
otherwise.  We  cannot,  by  any  freak 
of  thought,  imagine  Tiree  and  Two 
t"  make  Seven.    J 

Although  Dr.  Whewell  has  natu- 
rally and  properly  employed  a  variety 
of  phrases  to  bring  his  meaning  more 
forcibly  home,  he  would,  I  preaom^ 
allow  that  they  are  all  equivalent ; 
and  that  what  he  means  by  a  necessary 
truth,  would  be  sufficiently  defined,  a 
proposition  the  negation  of  which  is 
not  only  false  but  inconceivable.  I 
unable  to  find  in  any  of  hisexpres- 
IS,  turn  them  what  way  you  will, 
a  meaning  beyond  this,  and  I  do  not 
believe  he  would  contend  that  they 
mean  anything  more. 

Thia,  therefore,  is  the  principle 
aaaerted  ;  that  propositions,  the  nega- 
tion of  which  is  inconceivable,  or  in 
othec  words,  which  we  cannot  figure  to 
ourselves  as  Iwing  false,  must  rest  on 
evidence  of  a  higher  and  more  cogent 
•  HUlor,,  bS  SntnUfie  Idem,  I  65-67- 
I  Ibid.  6a.  I  IbM.  58,  jg. 
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d«BcHption  than  Miy  which  exi)er]ence 

Now  I  cuinot  but  wonder  that  no 
much  stress  ahonld  be  laid  on  the  cir- 
cumltanOQ  (if  IncoaiMivabUness,  when 
there  is  such  unple  eipetienoe  to  show 
that  our  capacity  or  incapacity  of  con- 
ceiving a  thing  baa  very  little  to  do 
witb  the  possibility  of  the  thing  in 
itself,  but  ia  in  tmth  -very  much  an 
aiCair  of  accident,  and  depends  on  the 
past  history  and  habits  of  our  own 
minds.  There  is  no  more  generally  ac- 
knowledged factinhumannaturethan 
the  extreme  diScultj-  at  first  felt  in 
conceiving  anything  u  poBsible  which 
ia  in  contradictiiHi  to  long-established 
and  familiar  experience,  or  even  to 
old  familiar  habits  of  thonght  And 
this  difficulty  is  a  necesBary  result 
of  the  fundamental  laws  of  the  human 
mind.  When  we  have  often  seen  and 
thought  of  two  things  together,  and 
have  never  in  any  one  instance  either 
seen  or  thought  of  them  separately, 
there  is  by  the  primary  law  of  asso- 
ciation an  inciessing  difficulty,  which 
may  in  the  end  become  jniuperable, 
o(  conceiving  the  two  things  apart 
This  is  moat  of  all  conspicuous  in  nn- 
edocated  persons,  who  are  in  general 
utterly  unable  to  s^>arate  any  two 
ideas  which  have  once  become  firmly 
associated  in  their  minds ;  and  if 
persons  of  cultivated  intalleot  have 
any  advantage  on  the  point,  it  ia  only 
because,  having  seen  and  heard  and 
lead  more,  and  being  more  accustomed 
to  exercise  their  imaginatiou,  they 
have  experienced  their  sensations  and 
tiionghtB  in  more  varied  combinations, 
and  have  been  prevented  from  form- 
ing many  of  these  inseparable  asso- 
ciations. But  this  advant^e  bas 
necessarily  its  limits.  The  moat 
practised  intellect  ia  not  exempt  from 
the  universal  laws  of  our  eonceptive 
faculty.  If  daily  habit  presents  to 
any  one  for  a  long  period  two  facts 
in  combinatton,  and  if  be  is  not  led 
dnrinc  that  period  either  by  accident 
or  by  hia  voluntary  mental  operations 
to  think  of  them  apart,  he  wiU  pn>- 
bably  in  time  become  incapable  of 


doing  BO  even  by  the  strongest  effort ; 
and  the  supposition  tiiat  the  two 
facts  can  be  separated  in  nature  will 
eeent  itself  to  his  mind  with 
all  the  characters  of  an  inconceivable 
phenomenon.*  There  are  remarkable 
mstancee  of  this  in  the  history  of 
in  which  the  meet 
instructed  men  rejected  as  impossible, 
because  inconoeivable,  things  which 
their  posterity,  by  earlier  practice 
and  longer  perseverance  in  the  at- 
tempt, found  it  quite  easy  to  con- 
ceive, and  which  eveiybody  now 
knows  to  be  true.  There  was  a  time 
when  men  of  the  meet  cultivated 
intellects,  and  the  moat  emancipated 
the  dominion  of  early  prejudice, 
oould  not  credit  the  eiiatence  of 
antipodes  ;  were  unable  to  conceive. 
'n  opposition  to  old  association,  the 
orce  of  gravity  acting  upwards  in- 
itead  ot  downwards.  The  Carteaians 
long  rejected  the  Newtonian  doctrine 
of  the  gravitation  of  all  bodies  to- 
wards one  another,  on  the  faith  of  a 
general  proposition,  the  reveise  of 
which  seemed  to  them  to  be  incon- 
tbe  propoflition  that  a  ijody 
:  where  it  is  not  All  tbe 
cumbrous  machinery  of  imaginary 
vortices,  assumed  without  the  smallest 
particle  of  evidence,  appeared  to  these 
{i^ilosophers  a  more  rational  mode  of 
expluning  the  heavenly  motions,  than 
one  whic£  involved  what  seemed  to 
great  an  absurdity.t  And 
I  mankind  bsd  spokon  one  Ua. 
t!'aTbe^n^ —  ■-"•'■-■"- '•• 


phllosophB™, 

balieved  In  the  inhsiei 


Bffltatlne  the  air  which 
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thej  no  doubt  found  it  ns  impOBsible 
to  conceive  that  a  body  sbould  act 
upon  the  earth  from  the  distanos  of 
the  Bim  or  moon,  u  va  find  it  to  oon- 
oeiva  an  end  to  apace  or  time,  or  two 
atraight  liana  enclosing  a  Bpaca. 
Newton  himself  had  not  been  able 
to  realise  the  coDoeptioii,  or  we  should 
not  have  had  hia  hjpotheaia  of  a 
subtle  ether,  the  oooolt  cause  of  gra- 
vitation ;  and  hia  writings  ptova,  Uiat 
though  he  deemed  the  portienlac 
nature  of  the  intermediate  i^my  a 
matter  of  oonjecture,  the  neoessity  of 
tome  Bucb  agency  appeared  to  him 
indubitable. 

If,  then,  it  be  BO  natural  to  the 
human  mind,  even  in  a  high  state  of 
culture,  to  be  inoapable  of  coacoiving, 
and  on  that  ground  to  believe  impos- 
sible, what  is  afterwards  not  ouly 
found  to  be  conceivable  but  proved  to 
be  tme ;  what  wonder  if  in  cases 
where  the  association  is  still  older, 
tnore  confirmed,  and  more  familiar, 
and  in  which  nothing  ever  occurs  to 
shake  our  conviction,  or  even  suggest 
to  ua  any  conception  at  variarice  with 
the  aaaociation,  the  acquired  incapa- 
city should  continue,  and  be  mistaken 
for  a  natural  incapacity?  It  ie  (rua, 
our  experience  of  the  varieties  in 
nature  enables  us,  withlit  certain 
limits,  to  conceive  other  varieties 
analogous  to  Ihem.  We  can  ooni 
tbo  sun  or  moon  falling  i  for  though 
we  never  saw   them   f^  nor  t 

Krhaps  imagined  them  falling, 
ve  seen  so  many  other  things  fall, 
that  we  have  innumerable  familiar 
analogies  to  assist  the  oonceptian  . 
which,  after  all,  we  should  probably 
iniilettortotlioitWConti,  "par  in  nature 


ju  ita'iJ  jFJoii^nU  (Catt 


have  some  diflkiilty  in  training,  were 

we  not  well  accustomed  to  see  the  sun 
and  moon  move,  (or  appear  to  move,) 
so  that  we  are  only  t^ed  upon  to 
oonoeive  a  slight  change  in  the  diMo- 
tion  of  motion,  a  circunutance  familiar 
to  our  eiperienoe.  But  when  eiperi- 
enoe  affords  no  model  on  which  to 
shape  the  new  ooncepUon,  how  is  it 
pousible  for  us  to  form  it  f  How,  for 
example,  can  we  imagine  an  end  to 
space  OF  timeT  We  never  saw  any 
object  without  something  beyond  it^ 
nor  experienced  any  feeling  without 
■ometlung fdlowing  it.  Whien,there- 
fore,  we  attempt  to  conceive  the  bat 
point  of  space,  we  have  Uie  iden 
irresistibly  raised  of  other  points  be- 
yond it.  When  we  try  to  imi^;ine 
tiie  last  instant  of  time,  we  cannot 
help  conceiving  another  instant  after 
it  Nor  is  there  any  neoesd^  to 
assume^  as  is  done  by  a  modem 
Bchonl  of  metaphyiiciBns,  a  peoiUar 
fundamental  law  of  the  mind  to 
aocount  for  the  feeling  of  infini^ 
Inherent  in  our  conceptions  of  space 
and  time ;  thi^  apparent  infinity  is 
sufficiently  accounted  fix  by  simpler 
and  universally  acknowledged  laws. 

Now,  in  the  case  of  a  geometrical 
axiom,  such,  for  eiample,  as  that  two 
straight  lines  cannot  enclose  a  space, 
—a  truth  which  ia  testified  to  us  by 
our  very  earliest  impressions  of  the 
external  world, — how  ia  it  possible 
(whether  those  external  imprenions 
be  or  be  not  the  ground  of  our  belief) 
that  the  reverse  of  the  propoaition 
amid  be  otherwise  than  inoonoeivable 
to  us  J  What  analogy  have  we,  what 
similar  order  nf  facta  in  any  other 
branoh  of  our  experience,  to  facilitate 
to  us  the  conception  of  two  straight 
lines  encloeing  a  apace  T  Nor  ia  even 
this  alL  I  have  already  esUed  atten- 
tion to  the  peculiar  property  of  our 
impressions  of  form,  that  the  ideas  or 
mental  images  exactly  resemble  their 
prototypes,  and  adequately  represent 
them  for  the  purposes  of  soientifia 
observation.  From  this,  and  from  the 
intuitive  character  of  the  observation, 
which  in  this  case  reduces  itaeU  to 
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BJmpte  Inspection,  we  ctnnot  so  mnc 
as  call  up  in  our  imagination  tw 
Btraight  lines,  ia  order  to  attempt  t 
conceive  them  enolodng  a.  space,  witb 


the  contrary.  Will  it  really  be  con- 
tended thaC  the  inconoeivableneaa  of 
the  thing,  in  such  circumBt»nc«B, 
provea  ao^liiiig  against  the  experi- 
mental origin  of  tbe  convictioal  Is 
it  not  clear  that  ' '"'"' """ 


f  in  tbe  propoeition  maj  have 
originated,  the  impossibility  of  our 
conceiving  the  negative  of  it  must, 
on  either  hypothesis,  be  the  same  ? 
As,  then,  Dr.  Whewell  exhorts  those 
who  have  my  difficulty  in  recognising 
the  distinction  held  by  llim  between 
neaeBsary  and  contingent  truths  to 
study  geometrv,^a  condition  which 
I  cm  uwre  him  I  have  conscien- 
tiously fulfilled,— I,  in  return,  with 
equal  confidence,  exhort  tboee  who 
agree  with  him,  to  study  the  general 
laws  oE  usociation  :  being  convinced 
that  nothing  more  is  lequiaitu  than  a 
moderate  familiarity  with  those  laws 
to  diipel  tbe  illusion  which  ascribes 
a,  peculiar  neoessity  to  our  earliest 
inductions  from  experience,  and 
msMures  tbe  posubility  of  things  in 
l^BDuelves  by  the  biunan  capacity  of 
conceiving  them. 

I  hope  to  be  pardoned  for  adding, 
that  Dr.  Whewell  himself  has  both 
confirmed  by  fiis  testimony  the  effect 
of  habitual  aasociation  in  giving  to  on 
eipeiimentol  truth  the  appearance  of 
a  necessary  one,  and  aSordeda  itriking 
ioatanoe  ti  that  remarkable  law  in  his 
own  person.  In  fiig  Pkilotopky  of  the 
Jnductnie  Seienai  he  continually 
Berts,  that  propositions  which  not  o 
nre  not  wlf'svident,  but  which  we 
know  to  bare  been  discovered  gradu- 
ally and  by  great  efforts  of  genius  and 
patienoe,  have,  when  once  established, 
i^)peared  so  self -evident  that,  but  for 
historical  proof,  it  would  have  been 
impossible  to  conceive  that  they  had 
not  been  recognised  from  the  "  ' 
by  all  persons  in  a  soupd  eta 
their  faculties.      "  We  now  despise 


those  who,  in  the  Copemican  contro- 
9y,  could  not  conceive  the  apparent 
uon  of  the  snn  on  the  heliocentric 
hypothesis  ;  or  those  who,  in  oppod- 
tion  to  Galileo,  thought  that  a  uni- 
form force  might  be  that  which 
generated  a  velocity  proportion^  to 
the  apace ;  or  those  who  held  there 
was  something  absurd  In  Newton's 
doctrine  of  the  different  refrangibility 
of  different  coloured,  raya  ;  or  those 
who  imagined  that  when  elements 
combine,  their  sensible  qualities  must 
be  manifest  in  the  compound  ;  or 
those  who  were  reluctant  to  give  Dp 
distinction  of  vegetables  into 
herbs,  shrubs,  and  trees.  We  cannot 
help  thinking  that  men  must  have 
singularly  dull  of  comprehension 
id  a  difficulty  in  admitting  what 
I  us  so  plain  and  simple.  We 
have  a  latent  penuasion  that  we  in 
tbeir  place  should  have  been  wiser 
and  more  dear  -  sighted  ;  that  we 
should  have  taken  the  ligbt  side,  and 
given  our  assent  at  once  to  the  truth. 
Vet  in  reality  such  a  persuasion  is  a 
delusion.  The  persona  who,  in 
such  instances  as  the  alxive,  were  on 
the  losing  side,  were  very  far,  in  most 
cases,  frem  being  persons  more  preju- 
diced, or  ttup^  or  nanow-mmded, 
than  tbe  greater  part  of  mankind  now 
are ;  and  the  cause  for  which  they 
fought  was  far  from  being  a  mani- 
fesuy  bad  one,  till  it  had  been  so 
decided  by  the  result  of  the  war,  .  .  . 
So  complete  has  been  the  victory  of 
truth  in  most  of  these  instances,  that 
at  present  we  can  hardly  imagine  tbe 
Btru^ls  to  have  been  necessary.  3Kc 
tvrjf  oumce  of  tkae  Iraanphi  it,  ^lal 
theg  lead  vi  to  regard  the  cieuia  im 
reject  oi  mot  only  faite  but  inconenv- 
abU:" 

This  last  proposition  is  precisely 
what  I  contend  for ;  and  1  ask  no 
more,  in  order  to  overthrow  the  whole 
theory  of  its  author  on  tbe  nature  of 
the  evidence  of  aiioma  For  what 
1b  that  theory!  That  the  truth  of 
axioms  cannot  have  been  learnt  from 

>  Sttym  CnwHuin  ArMmlKm,  pp.  3%  ? ' 


.,gle 


i6o 


REASONING. 


experience,  because  their  fdeity  is  in- 
conceivabla.  But  Dr.  Whewell  him- 
xelf  »ay»  that  we  are  continiutlty  led, 
by  the  natural  pn^reaa  of  thou^t, 
ta  regard  as  inconceivable  what  oar 
forefatben  not  only  conceived  but 
believed,  nay  even  (he  miglit  have 
added)  were  unable  to  conceive  the 
reverBsuf.  He  cannot  intendtu  justify 
this  mode  of  thought ;  he  cannot  mean 
to  Kay  that  we.  can  be  right  in  re- 
garding aa  inconceivable  what  others 
have  conceived,  and  as  self-evident 
what  tu  others  did  not  appear  evident 
at  otL  After  bo  complete  an  admiB- 
aion  that  inconceivablenesa  is  on 
accidental  thing,  not  inherent  in  the 
phenomenon  itself,  but  dependent  on 
the  mental  histoiy  of  the  person  who 
tries  to  conceive  it,  how  can  he  ever 
call  upon  us  to  reject  a  proposition  as 
impossible  on  no  other  ground  than 
its  inconceivableneaa !  Yet  he  not 
only  does  so,  but  baa  unintentionally 
aSorded  some  of  the  most  remarkable 
examples  which  can  be  cited  of  the  veiy 
illusion  which  he  has  himself  so  clearly 
pointed  out.  I  select  as  specimens  his 
remarks  on  the  evidence  of  the  three 
laws  of  motion,  and  of  the  atomic 

With  respect  to  the  laws  of  motion. 
Dr.  Wbewell  says :  "  No  one  can 
dwibt  that,  in  historical  fact,  these 
laws  were  collected  from  experience. 
That  SDch  is  the  case  is  no  matter  of 
conjecture.  We  know  the  time,  the 
persons,  the  circuraatancea,  belonging 
toeachstepof eachdisoovery."*  After 
this  teetimony,  to  adduce  evidence  of 
the  fact  would  be  superfluous.  And 
not  only  were  these  laws  by  no  means 
intuitively  evident,  but  some  of  them 
were  originally  paradoiiea.  The  first 
law  was  especially  so.  That  a  body, 
"■"  El,  would  continue  foi 


intbaa 


with  ui 


diminished  velocity  unless  acted  upon 
by  soine  new  force,  was  a  proposition 
which  mankind  found  for  a  longtime 
the  greatest  difBciilty  in  crediting. 
It  stood  opposed  to  apparent  experi- 

*  Hiitai^  «/ ScicTilifle  Idim,  I.  164, 


enoe  nf  the  most  familiar  kind,  whtch 
taught  that  it  was  the  nature  of  mo- 
tion to  abate  gradually,  and  at  last 
terminate  of  itself.  Yet  when  once 
the  contrary  doctrine  was  firmly  es- 
Btablished,  mathematicians,  as  Dr. 
Whewell  observes,  speedily  began  to 
believe  that  laws,  thus  contradictory 
to  first  appearances,  and  which,  even 
after  full  proof  had  been  obtained,  it 
had  required  generationa  to  render 
familiar  to  the  minds  of  the  scientifio 
world,  were  under  a  "  demonstrabte 
necessity,  compelling  them  to  be  such 
as  they  are  aud  nu  other ; "  and  be 
himself,  though  not  venturing  "  al»o- 
lutely  to  pronounce "  that  aZ  these 
laws  "  can  be  rigorously  traced  to  an 
absolute  necessity  In  the  notura  of 
things,"*  does  actually  bo  think  of 
the  law  just  mentioned,  of  which  he 
says,  "Though  the  discovery  of  the 
JlrHt  law  of  motion  was  made,  histori- 
cally speaking,  by  means  of  experi- 
ment, we  have  now  attained  a  point 
of  view  in  which  we  see  that  it  might 
have  been  certainly  known  to  be  true 
independently  of  eiperience."  +  Can 
there  be  a  more  striking  exemptiSca- 
tion  than  is  here  afforded  of  the  effect 
of  association  which  we  liave  described  I 
FbiloBophers,  for  generations,  have  the 
most  extraordinary  difficult^  in  put- 
ting certain  ideas  together ;  they  at 
Inst  succeed  in  doing  10 ;  and  after  a 
sufficient  repetition  of  the  process, 
they  first  fancy  a  natural  bond  be- 
tween the  ideas,  then  eiperienoe  a 
growing  difficulty,  which  at  last,  by 
the  continuation  of  the  same  progreas, 
becomes  an  impoasibilitj,  of  severing 
them  from  one  another.  If  such  be 
the  progress  of  an  experimental  con- 
viction of  which  the  date  is  of  yester- 
day, and  which  ia  in  opposition  to  first 
appearances,  bniv  must  it  fare  with 
thosewbich  are  conform  able  to  appear- 
ances familiar  from  the  first  dawn  of 
intelligence,  and  of  the  conclusivenesa 
of  which,  from  the  earliest  records  of 
human  thought,  no  sceptic  has  sug- 
gestcil  even  a  momentary  doubt  ? 
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e  called  tbe  Tedvdvi  ad  abtKi 
dum  of  tbe  tbeorjiof  incoDceivublenesi 
Speaking  of  tbe  Iaw9  of  chemical  oom 
poaition,  Dr.  Whewellsays:*  "That 
they  could  never  have  been  cb^orly 
tinderstood,  and  therefore  oever  firmly 
estsbligbed,  without  Uborioue  and  ex- 
act experiments,  is  cert^n  ;  but  yet 
we  ma;  venture  to  say,  that  being 
once  known,  they  poeBesB  an  evidence 
beyond  that  of  mere  experiment  For 
koa  in  fact  can  kc  conceive  comiina- 
tioni  oilitrtinM  than  (U  d^nUe  in  kind 
and  quality  t  It  we  were  to  suppose 
each  element  ready  to  combine  with 
any  other  indifferently,  and  indiffer- 
ently in  any  quantity,  we  ahould  have 
a  world  in  which  all  would  be  con- 
fusion and  indefiniteneiia.  There 
would  be  no  fixed  kinds  of  bodies. 
Salts,  and  atonea,  and  ores  would 
approach  to  and  graduate  into  each 
other  by  inaeusible  degrees.  Instead 
of  this,  we  know  that  tbe  world  con- 
sixts  of  bodies  dieting:uishable  from 
each  other  by  definite  differences,  cap- 
able of  being  classified  and  nanied, 
and  of  having  general  propositiona 
asserted  concerning  them.  And  as 
we  cannot  conceii-e  a  moTtd  in  vhich 
thit  dtould  not  be  the  caie,  it  would 
appear  that  we  cannot  conceive  a 
state  of  things  in  which  the  laws  of 
the  combination  of  elements  should 
not  be  of  that  definite  and  measured 
kind  which  we  have  above  asserted." 
That  a  philosopher  of  I>r.  Whewell'B 
eminence  should  gravely  assert  that 
we  cannot  conceive  a  world  in  which 
the  Eimple  elements  should  combine 
in  other  than  definite  proportiona  ; 
that  by  dint  of  meditating  on  a 
scientiiic  tnith,  the  original  discoverer 
of  which  was  still  living,  he  should 
have  rendered  the  association  in  hia 
own  mind  between  the  idea  of  com- 
bination and  that  of  oonatant  propor- 
tions so  familiar  and  intimate  as  to 
be  unable  to  conceive  the  one  fact 
without  tbe  other,   is  so  signal  an 
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instance  of  the  mental  law  for  which 
I  am  contending,  that  one  word  more 
in  illustration  must  be  superfiuoua. 

In  the  latest  and  moat  complete 
elaboration  of  hin  metaphysical  system, 
(the  Philoiopky  of  Diicoi-ery,)  as  well 


1  the    i 


1   tbe 


Fundamental  Antithesis  of  Phitoiophy, 
reprinted  as  an  appendix  to  that 
wiwk,  Dr.  Whewell,  while  very  can- 
didly admitting  tliat  hia  language  was 
opca  to  misconception,  disoUinis  hav- 
ing intended  to  say  that  mankind  in 
Seneral  can  now  perceive  the  law  of 
eGnite  prtwortions  in  chemical  com- 
bination to  be  a  necessary  truth.  All 
was  Chat  philosophical 
a  future  generation  may 
ibly  see  this.      "  Some  truths  may 

bv   . 

tbem  may  he  a 
a  difficult  attainment."  *  And  he 
explains  that  the  inconceivableness 
which,  according  to  his  theory,  is 
the  test  of  axioms,  "  depends  entirely 
upon  the  clearness  of  the  ideas  which 
the  axioms  involve.  So  long  as  those 
ideas  are  vague  and  indistinct,  the 
contrary  of  an  axiom  may  be  assented 
to,  though  it  cannot  be  distinctly  con- 
ceived. It  may  be  assented  to,  not 
because  it  ie  possible,  but  because  we 
do  not  see  clearly  what  is  possible. 
To  a  peraon  who  is  taUy  beginning  to 
think  geometrically,  there  may  appear 
nothing  absurd  in  the  assertion  that 
two  straight  lines  may  enclose  a  space. 
And  in  the  same  manner,  to  a  person 
who  is  only  beginning  to  think  of 
mechanical  truths,  it  may  not  appear 
to  be  absurd,  that  in  mechanical  pro- 
cesses, Reaction  should  be  greater  or 
leita  than  Action  ;  and  so,  again,  to 
a  person  who  lias  not  thought  steadily 
about  Substance,  it  may  not  appear 
inconceivable,  that  by  chemical  opera- 
tions, we  should  generate  new  matter, 
or  destroy  matter  which  already 
exists."  +  Necessary  truths,  there- 
fore, are  not  those  of  which  v 
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t  distinctly   < 


but  "  those  of  which  w 
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irarj." '  So  long  as  our  ideas  ate 
mdiatinct  altogether,  we  do  not  know 
what  U  or  is  not  capable  of  being  dis- 
tinctly conceived ;  but,  by  the  evet- 
increasing  disKnctness  with  which 
scientific  men  apprehend  the  eeneral 
conceptions  of  science,  they  m  time 
come  to  per<^ve  that  there  are  cer- 
tain laws  at  natuia,  which,  though 
historically  and  as  a  matter  of  fact 
they  were  learnt  from  experience,  «-e 
cdiinoi,  now  that  we  know  them, 
distioctly  conceive  to  be  other  than 
thev  are. 

The  account  Which  t  abould  give  at 
this  progress  of  the  scientific  mind  is 
eomewhat  different.  After  a  general 
law  of  nature  has  been  sBoertained, 
men's  minds  do  not  at  first  acquire  a 
complete  facility  of  familiarly  repre- 
senting to  themselves  the  phenomena 
of  nature  in  tlie  character  which  that 
law  assigns  to  them.  The  habit  which 
constitutes  the  acieutifio  cast  of  mind, 
that  of  conceiving  facta  of  all  descrip- 
tions conformably  to  the  laws  which 
regulate  them — phenomena  of  all  de- 
scriptions according  to  the  relatinhs 
which  have  been  ascertained  really  to 
exist  between  them  ;  this  habit,  in  the 
case  of  newly  discovered  relations, 
comes  only  by  degreea,  9o  long  as  it 
it  thoroughly  formed,  no  1 


in  time  fbe  philosophei 
e  of   mind  in  which   I 


cental 


)  of  nature  spontaneously 
presents  to  him  aT  the  jdienomena 
with  which  the  new  theory  is  con- 
cerned, in  the  exact  light  In  which 
the  theory  regards  them  :  all  images 
or  ciroceptions  derived  from  any  other 
theory,  or  from  tlie  confused  view  of 
the  facta  which  is  anterior  to  any 
theory,  having  entirely  i^sappearpd 
from  liiH  mini  The  mode  of  repre- 
senting facts  which  results  from  the 
theory  has  now  tieeome,  to  his  facul- 
ties, the  only  natural  mode  of  con- 
ceiving them.  It  is  a  known  truth, 
that  a  prolonged  habit  of  arranging 
'  I    certain  groups,   and 
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explEuning  them  by  means  i,t  certain 
principles,  makes  any  other  arrange- 
ment ot  enplanation  of  these  facts  be 
felt  as  unnatural  :  and  it  may  at  last 
become  as  diflScult  to  him  to  represent 
tho  facts  to  himself  in  any  other  modei 
as  It  often  was,  originally,  to  represent 
them  in  that  mode. 

But,  furtJier,  (if  the  theory  is  true, 
as  we  are  supposing  it  to  be, )  any  other 
mode  in  wliui  he  tries,  or  in  which  he 
was  formerly  accuiitomed,  to  represeiit 
the  phehomena,  will  be  seen  by  him  to 
lie  inconsistent  with  the  facts  Uist  sug- 
gested the  new  theory^facts  which 
now  fulTn  a  part  of  his  mental  picture 
of  nature.  Aild  since  a  contradiction 
is  alvrays  inconceivable,  his  imagina- 
tion rejects  these  false  theories,  and 
declares  itself  incapable  of  conceiving 
them.  Theirinconwivablenesatohim 
does  not,  however,  result  from  any  thing 
in  the  theories  themaelvea  intrinsically 
and  rt  priori  repugnant  t6  the  human 
tncultioi ;  it  results  from  the  repug- 
nance between  them  and  a  portion 
of  the  facts,  which  facts  as  Jong  as 
he  did  not  know,  or  did  not  dis- 
tinctly realise  in  his  mental  repre- 
sentations, the  false  theory  did  not 
appear  other  than  conceivable  ;  it  be- 
comes inconceivable  merely  from  the 
fact  that  contradictory  elements  can- 
not bo  combined  in  the  same  concep- 
tion. Although,  then,  his  real  rensoii 
for  rejecting  theories  at  variance 
with  tlie  true  one  is  no  other  than 
that  they  clash  wilJi  his  experience, 
he  easily  falls  into  the  belief  that  he 
rejects  them  because  they  are  inoon- 
ceivaMe,  and  that  he  adopts  the  true 
theory  because  it  is  self-evident,  and 
docs  not  need  the  evidence  of  experi- 
ence at  all. 

This  I  take  to  be  the  real  and  suf- 
ficient explanation  of  the  paradoxical 
truth,  on  which  so  much  stress  is  hiid 
by  Dr.  Whewell,  that  a  scientifically 
cultivated  mind  is  actually,  in  virtue 
of  that  cultivation,  unable  to  conceive 
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selves ;  tbe  iinposBibility  !a  in 
biQitig  them  with  (acts  inconsietent 
wi(h  them,  &e  part  of  the  same  mental 

iiictura  ;  Art  obstacle  of  course  only 
elt  by  those  who  know  the  facts,  and 
are  oDle  to  perceive  the  inconalBteacy, 
As  iai  as  the  sappositionB  theKiBBlvea 
STs  concerried,  in  the  cane  of  man;  of 
i>r.  Whewell's  fiecesBary  truths  the 
negative  of  the  Axiom  ia,  and  probably 
wili  be  aa  long  aa  the  humaft  race 
loata,  as  b"''?  cOnCeiiable  as  the 
atSrmative.  'Aiere  la  no  axiom  i 
example)  to  which  Dr.  Wbewell 
cribea  a  more  thorqmRh  charaotei 
necessity  and  self-evideliCB  tban  that 
of  the  iudeatradtibility  of  inatttr. 
That  this  ia  s  true  law  of  nature  1 
fully  admit ;  but  I  imagine  there  id 
no  human  being  to  ArTiom  the  oppoaite 
suppoeitkin  is  incmtceivable — who  has 
any  difficulty  in  imagining  a  portiotf 
of  matter  annillilated,  Inasmuch  aa 
its  appareoi  Mmfhilation,  in  □□  respect 
distingfuiehable  from  real  by  our  UQ- 
asaiatwl  senses,  tates  p\ade  every  tune 
that  water  dries  up,  or  fuel  ia  con- 
sumed. Again,  the  law  that  bodies 
combine  cbemically  in  definite  propor- 
tions ia  raideniably  true ;  but  few 
besides  Dr.  Whewell  have  reached  the 

C'nt  which  be  seems  personallT  to 
fa  arrived  at,  [though  he  only  (fares 
propbesy  simQaf  success  to  tbe  multi- 
tude after  the  lapae  of  generations,) 
that  of  being  unable  to  conceive  a 
world  fn  which  the  elements  ara  roadv 
to  coratine  with  one  anotlier  "  indif- 
ferently in  any  quantity ; "  aor  ia  it 
liTtelj'  that  we  shall  ever  rise  to  this 
sublime  height  of  inability,  so  long  aa 
all   the   mechanical  niixturts  in  our 

Slanet,  whether  sdid,  liquid,  or  aeri- 
Jtm,  exhibit  to  our  daily  observation 
the  very  phenomenon  declared  to  be 
inconoeiTahle. 

AccordMg  to  J>t.  Wheweil,  theae 
and  similar  lawa  of'  nature  cannot  be 
drawn  from  eitperienoe,  inaamueh  as 
they  are,  on  the  contrary,  aasumed  in 
(he  litei^retation  of  experience.  Our 
inability  to  "add  to  or  diminish  the 
qnantity  of  mattet  in  %e  world,"  is 
a  truth  which  "  neither  is  not  can  be 


derived  ffom  experience :  for  the  ex- 
periments which  we  make  to  verify  it 
preauppoee  tta  truth.  ,  .  ,  When 
men  began  to  use  tbe  balance  in 
chemical  analysis,  they  did  not  prove 
by  trial,  but  took  for  granted,  aa  self- 
evident,  that  the  iteigbt  of  the  whole 
muat  be  found  in  tbe  aggregate  weight 
of  the  elements. "  *  True,  it  is  as- 
turned;  bii^THpprehend,neotherwiBe 
than  as  aU  experimental  inquiry  as- 
Bumes  provisionally  some  theory  or 
hypothesis,  which  is  to  be  finally  held 
true  or  Dot,  according  aa  the  experi- 
menta  decide  Tbe  bypotjiesis  chosen 
for  this  pnrpose  will  naturally  be  one 
which  groups  together  some  eonaider- 
able  number  of  facta  already  known. 
The  propoaition  that  the  material  of 
the  world,  as  estimated  by  weight,  is 
neither  increased  nor  diminished  W 
any  of  the  pmceasea  of  nature  or  art, 
had  many  appearances  in  its  favour  lo 
begin  with.  It  expressed  truly  a  great 
number  of  familiar  facts.  There  were 
other  facta  which  it  had  tbe  appear- 
ance of  conflicting  with,  and  which 
made  ita  truth,  aa  an  univeraal  Ian) 
of  nature,  at  first  doubtful  Because 
it  was  doubtful,  experiments  were 
devised  to  verify  it.  Men  assumed 
ita  tnitt  hypotbetjcally,  and  proceeded 
to  tiy  wiretbor,  on  mort  careful  exa- 
mination, tbe  phenomena  which  ap- 
parently pointed  to  a  different  con- 
cluaion  would  not  be  found  to  be 
conaistent  with  it.  This  turned  out 
to  be  the  case ;  and  from  that  time 
tbe  doctrine  took  ita  place  as  an  uni- 
veraal truth,  but  as  one  proved  to  be 
such  by  experience.  That  the  IheoiT 
iteelf  preceded  the  proof  of  its  truth 
^.that  it  had  to  be  oonceived  before 
it  could  be  proved,  and  in  order  that 
it  might  be  proved— does  not  imply 
that  it  was  self-evident  and  did  not 
need  proof.  Otherwioe  all  the  true 
theories  in  the  sciences  are  necessary 
and  self-evident ;  for  no  one  knows 
better  tiion  Dr.  Whewell  that  they 
all  began  by  being  asanmed,  for  the 
purpose  of  connectmg  them  h;  deduc- 
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tiOM  with  those  facU  i>F 
on  which,  as  evidence,  thej 
fesaedlj  rest* 


CHAPTER  VI. 

THE  SAHE  SCBJECT 

§  I.  In  the  examiostSon  whkh 
furoied  the  subject  of  the  last  chapter 

■  The  QuarlcHw  Jtnim  tor  Juue  1841 
contaliied  nn  article  of  gr»t  abiUtj  on  Dr. 
Wbsirell'B  two  great  worki  (stnce  acknow- 
ledged and  repifnted  In  Sir  Jobs  Hcnchel's 
Esmys)  which  malntaine,  on  the  mbject 
of  uclonu,  the  doctrine  idvanced  io  the 

le,  and  auppt^t*  that  onlnlnn  bv 
argument  sttikingi;  ■ 
with  mine.    Wtaea  I  iCaU  fliat 
of  UiepreMnt  dinpter  (except  the  laatfc 
pagea,  added   in   the   fi'"-   -■■■"—>  - 
written  before  I  had  aeei 
grflaC«r  pan.  Indeed,  be 
Gihedp^ft  !a  not  m;  obji 

portont  aa  the  degree  ol  orlglciality  wl 


eiMrieace 


.a  article,  (1 


jrtiiQt  aa  the  degree  ol  orlglciality  which 
-iMy  or  ma;  not  belong  to  any  pwtlon  of 
my  own  neculatloaa,  but  to  obtain  for  an 
oploion  which  li  omosed  to  reigning  doc- 
■^ —  "- -'-'-n  derirod  trem 


of  citing  from  a  ."Wm 


ICO  of 
entlrelrl: 
ibracetUQi 


independent 
■-initj 

libvmenuln  pt^ioil  and  meta^Vslall 

iwtedga  and  the  espadty  of  ajilamatki 

light  whiohlhe  articia  erinces,  paeOBgea 

arkobly  in  unlno  with  107  own 

1  trutlig  of  geometry  an  nminiBd 
I  embodied  In  Ita  deOoltlons  and 


ming  nuignitiide  in 


,, aubdlrt 

lUona,,  where   they  n 


rnitude 


lol  thoii 


tnera  dallivltlonai  l 

tliair  inductlTe  origlii  on  tlH  fe 

ouunclatlon.  ,  .  .  tiwae  which  d 

two  atralgbt  Unea  cannot  encIo( 

and  that  two  rtniigbt  linea  whi 

anotiier  cannot  both  be  panllel  _.  . 

an  In  naU^  the  only  ones  whicli  expresi 

chaj»ot»riat[Dpropertteaof  apace,  r— '  •' 

It  will  be  wortli  while  to  consh 
neari;.  Now  tlia  only  olenr  Dotto 
form  oC  atnd^itneaB  la  aaifonnity 
ttOD,  [or  apace  In  Ita  nltimats  ai 
nothing  but  an  aiaemUage  01 


ucutij  oxparleace,  ai 


into  the  nature  of  the  evidence  of  those 
deductive  sciences  which  are  commoDly 
represented  to  lie  sjBtema  of  necesaarf 
truth,  we  have  been  led  to  the  follow- 
ing  coDcltuioDB.  The  results  of  thoea 
sciencea  are  indeed  necessary,  m  the 
sense  of  Decessarily  followiug  from 
certain  first  principles,  commonly 
called  axioms  and  deflnitiuns ;  that 
is,  of  being  certainly  true  if  tboM 
axioms  and  defialtions  are  so ;  for 
idea  of  nnifonnity :  nor  on  that  of  tranafer 
of  the  contempladng  being  frem  point  to 
point,  and  of  eiporiencc,  during  Bueh 
tninBfer,  of  the  homogeneity  of  the  inlCTral 
passed  orer)  we  cannot  even  propose  tbo 
propoaltioii  in  an  intelligihlo  form  to  any 


unity  old 


given  poini  by  more  tliau  one  path 

!  long  before  It  can  1^  poe- 

matterof  aljetract  tlwn^t. 
ajtf  mentally  10  <»!'9ftgUe 


lilltjEecon 


it.  What  bnt  eipailnice,  ws 
in  nmlbly  aaaure  us  of  tha 

of  the  porta  of  diitanco,  time, 
saauraSla  BffiregBtea  la  gene- 

tha  trutli  oTthe  other  axtoma 
a  regards  the  latter  axiom, 
as  been  aild  it  muBt  be  clear 


,  It  applios  to  its  CMC,  and  that  iu 
truth  is  Duito  as  muchforced  on  the  mind 
a  that  of  the  former  Iw  daily  and  hourly 
xperience,  .  .  .  inciwJiHir  oIihi^,  Ik  it 
tirmd.  In  our  mtim  tf  optrinux,  that 
^iM  ii  painfd  bif  oetUtmpiaitim  oj  ike  iwr 
iird  jiicfan  uAfcA  Mi  ysvuA  formt  Ui  iUtlJ 
' "-'  "  flr*ilrori/i 


appV^al 
oraqualamu  0)  aatmlghc  k  rer  will  balance 
each  other.   1Vhat  but  oitperleuce,  we  ukay 
aik.  111  the  Bnt  place,  can  posilbly  infWm 
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ceiitation  of  it,  me]tDa  no  t 
eertaiuty.  But  their  clai 
chatacter  of  neceesitr  in  : 
beyond  this,  as  implying  an  evidence 

lis  that  A  lotce  Bo  HnpUed  nOl  hATe  any 
tendsacy  Ic  turn  the  fsf  er  on  ita  centre  tA 
all  T  or  that  force  can  be  to  tiMnamitted 
<iloii([  a  rigid  lino  pBrpeiidicolar  to  Its  di- 
rection as  to  aotelsawhora  iu  apace  than 

has  oveu  a  paradoili^  appearaii 

thloknos,  material  cumpoaition, 
4-ular-  powers,  A^o^  we  cone! 
tho  two  forceB,  being  equal  am 


differ  In  ^aee  art  similarly  circumstance 
na  rennli  the  eiertlon  o(  force  t  Chat  un 
nnal  apace  may  not  have  relations  t 
nutvetaiil  force— or,  at  all  eronts,  that  tli 
orgasliatlfHi  oT  the  niaterlal  universo  ma 
not  be  such  aa  to  place  that  portion  i 
apace  occupied  by  It  la  eucii  relations  t 
tho  forces  oierted  In  It,  as  may  Invalldal 
the  absolute  similarity  of  circnmatimcf 

we  to  do  wltii  the  notion  of  angular  movi 


eSoctedt 
would  w 


Assuredly  by  the  counter-pr 

thiM  destruction  equally  arlj 

ch  forte  slinplT  preKcd  lu  01 
lever  against  the  fulcrum  t  A 

one  or  other  force,  an^  coiu 


venal  experience,  vie,  that  the  WBtoht  of 
ari^tld  body  la  the  same,  handle  it  or  eus- 
pend  it  in  wliat  poeitlon  or  by  what  point 

lustaiuH  ila  total  weight    Assuredly,  an 


ilut  it  la  precisely  because  in  every  action 
crtntiuually  niakln^  the  trial,  and  seeing  it 


independent  ot  and  superior  to  obaer- 
vation  and  experience,  miist  depend 
on  the  previous  estafaliabment  of  such 
a  claini  in  favom  of  the  definitions 
and  axioms  themselves.    With  regard 

as  If  a  man  ahould  resOlTfl  to  decide  by 
eicperiment  whether  his  eyea  were  uaelul 
for  the  purpose  of  aeeiuif  by  Uciinetlcally 
sealing  himeelf  up  tor  half  an  hour  la  a 

On  the  ^'paradox  of  universal  propoal- 
tjons  obtained  by  expericuce,"  the  eanac 

uni  versal  trulha  ex  prEeBlhlc  in  pmiwsltloua 
of  axiomatic  simplicity  and  obviouaneaa, 

elements  of  all  oureiiJ«ricuce  uid  aU  wir 
knowledge,  surely  th,;BB  am  tho  truths 
which,  if  experience  suggests  to  us  any 

readily,  clearly,  and  unceasingly.     If  it 

a  net  is  spread  over  the  whole  surfaoc  of 


1  Its  meshes,  and  i 


wlchout  getting  ei 


«slty 


r  locomotion,  ,  .  .  There  is,  tharefore, 
Dthing  paradoxical,  but  the  rererse.  in 
ir  bemg  led  by  obsarvallon  to  a  rooogni- 
on  of  such  trutlis  as  fft'itral  prepositions, 
i-eitonsi;e  at  least  with  alt  human  ex- 
srience.  Tliat  they  pervade  all  theobjecta 
'  experience  munt  ansure  their  oontluual 

«tion.   that  iteration  of  unoonSadictod 
iHimplieltaasenl, 


'cs  alloc 
Imple,  aniladmi 


m  of  exception 


lative  to  any  o 
must  verify  flsel 


ta  qf  that  objeet  uhieJt  iH  may  en  anj 

AU  pt-opotUUtitir  thari/irrrj  «coine  noi 

unlrs!   but   iHcoHMicnW*.   «  .    .    , 

us  bo  viohited  in  tlielr  enunciation." 

.other    eminent    mathamatlciBn    liiid 

previously  sanctioned  by  hla  authority  thi 

doctrineof  the  origin  of  geometrical  axlomi 

inexperience.  "GcomfirrvinthiiB/ftiindcxI 


;  but  of  a  kind! 
that   the  pritnar 


166 


REASONING, 


to  MckiDU,  wa  fuuod  th»t,  cuDiidered 
M  experiioeDUl  tnitlK,  ihej  rest  on 
■uperMmndaot  and  obvimin  evidence. 
We  inquired  whether,  eince  this  is  tlie 
case,  it  be  imperative  to  suppose  nay 
Other  evidence  of  tbose  trutlis  than 
eipelimeiital  evidence,  any  other  ori- 
gin for  our  belief  of  them  than  an 
experimental  origin.  We  decided 
that  the  burden  of  proof  lies  with 
those  who  maintain  the  afBnnative, 
and  we  examined,  at  considerable 
length,  aucb  arguments  as  th^  have 

firodueed.  The  examination  having 
cd  to  the  rejection  of  those  ai^a- 
menta,  we  have  thought  oucselvus 
warranted  in  concluding  Ijiat  axioms 
are  but  a  class,  the  most  universal 
class,  of  Inductions  from  experience  ; 
the  simplest  and  eaaiest  cases  of  gene- 
ralisation from  the  facts  furnished  to 
us  by  oQr  senses  or  by  our  internal 


While  the 
sciences  thus  appeared  to  be  experi- 
mental truths,  the  definitiona,  as 
they  are  incorrectly  called,  in  those 
■cienees,  were  found  by  us  to  be 
generalfsKitions  from  experience  which 
are  not  even^  accurately  speaking, 
truths  i  being  propositions  in  whi<£, 
while  we  assert  of  some  kind  ef  ob- 
ject some  property  or  properties  which 
observatitni  shows  to  belong  to  it,  yve 
at  the  same  time  deny  that  it  pos- 
sesses any  other  properWes,  thou(^  in 
truth  other  pit^rtjes  do  in  every 
individual  instance  accranpany,  and 
in  almost  all  instances  modify, 
mtipetty  Urns  exclusively  predicated. 
The  dtmial,  therefore,  is  a  mere  Gc 
tion  OT  supposition,  made  for  thi 
purpose  of  excluding  the  considera- 
tion of  those  modifying  circumstances, 
when  their  influence  is  of  too  triflin 
amount  to  be  worth  considering,  c 
adjourning  it,  when  important,  to 
more  convenient  moment. 

From  these  considerations  it  would 
appear  that  Deductive  or  Demonstra- 
tive Sciences  are  all,  without  excep- 
tion. Inductive  Sciences  ;  that  their 
evidence  is  that  of  experience  ;  but 
that  they  are  also,  in  virtue  of  the 


peculiar  chanutorof  one  indispensable 
portion  of  the  general  formijliB  accord- 
mg  to  which  their  inductions  are  made. 
Hypothetical  Sciences.  Their  conclu- 
sions are  only  true  on  certain  auppo- 
sitions,  which  are,  or  ought  to  be, 
uproximations  to.  the  truth,  but  are 
sefdom,  if  ever,  exactly  true;  and  to  this 
hj'pothetical  character  is  to  be  ascribed 
tjie  peculiar  certainty  which  ia  sup- 
posed to  be  inherent  in  demonstration. 
""  '  have  now  asserted,  how- 
be  received  as  universally 
true  of  Deductive  or  DemoDStrative 
Bciencee,  until  verified  by  being 
applied  to  the  most  remaricgA>le  of  all 
those  sciences,  (hat  of  Numbers  ;  the 
theory  of  the  Calculus  ;  Arithmetic 
and  Aleebra.  It  is  harder  to  believe 
of  the  ^Ktrinea  of  this  science  than  of 
any  other,  either  that  they  are  not 
truths  il  priori,  but  experimental 
truths,  or  that  tJieir  peculiar  certainty 
is  owing  (o  tbeir  being  not  absolute, 
but  only  conditions!  truths.  This, 
therefore,  is  a  case  which  merits  exa- 
mination apart)  and  the  more  so, 
because  on  this  subject  we  have  a 
double   set  of   doctrines   to   contend 


the  most  opposite  to  theira,  which  was 
at  one  time  very  generally  received, 
and  is  still  far  from  being  altogether 
exploded  among  metapdiysicianB. 

i  2.  This  theory  atterapts  to  solve 
the  difBculty  apparently  inherent  in 
the  case,  by  representing  the  proposi- 
tions of  the  science  of  niimbera  oa 
merely  verbal,  and  its  f 


another.  The  proportion.  Two  and 
one  is  equal  to  three,  according  to 
these  wrttCTS,  is  not  a  truth,  is  not 
the  assertion  of  a  realty  eiisting  fact, 
but  a  definition  of  the  word  three ;  a 
statement  that  mankind  have  agreed 
to  use  Ulo  name  three  as  a  sign  exactly 
equivalent  to  two  and  one  ;  to  call  by 
the  former  name  whatever  is  called 
by  the  other  more  clumsy  phrase. 
According  to  this  doctrine  the  longest 
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process  in  algebra  is  but  a  aucceaaion 
of  changes  in  tarminologj,  by  which 
equivalent  expressiana  are  Gubatituted 
one  [of  another  i  a  Beriea  of  tniusla- 
tiona  of  tbe  aamo  fact,  from  one  into 
anotheJT  language  ;  though  how,  after 
EUch  a  iieries  of  traosUtiops,  the  fact 
itaelf  comes  out  changed,  {as  when  ve 
demonstrate  a  new  geometrical  theo- 
rem by  algebra,)  they  have  not  ex- 
phunod  ;  and  it  is  a  ditficulty  which 
IS  fatal  to  tbeir  theory. 

It  must  be  acknowledged  that  there 
are  paculiarities  in  the  processes  of 
aritbm^ic  and  algebra  which  render 
the  theory  in  qaeatiou  very  plausible, 
nnd  bays  not  uonaturUly  made  those 
aciencea  the  stronghold  of  Nominaliun. 
The  doctrine  that  we  can  discover 
facta,  detect  the  hidden  proceasea  of 
D^nire,  h?  an  artful  maqipiilation  of 
Iwiguagft  is  BO  contrary  to  oonunon 
fense,  that  a  person  must  bare  made 
Bonie  a4  vancea  in  philoeophy  to  believe 
-  it  i  men  Sy  to  so  paradoxical  a  belief 
to  ayoid,  es  they  think,  aomo  even 

rtter  difficulty,  which  the  vulvar 
q<^  see.  Wliat  has  led  many  to 
believe  that  reasoning  ia  a  mere  verbal 
process  is,  that  no  other  theocy  seemed 
reconcilable  witb  the  nature  of  tbe 
Science  of  Kumberg,  J'or  we  do  not 
carry  any  ideaa  along'  vith  us  when 
we  u«e  the  symbc^  of  arithmetic  or  of 
algebrA.  In  ageometncal  demonstra- 
tion we  have  a  mental  diagram,  ff  not 
<Nie  oa  paper  ;  AB,  AC,  are  present  to 
our  imagmaUon  as  lines,  mtersecting 
otbet  lines,  forming  an  angle  with 
one  another,  and  the  like  ;  but  not  so 
a  and  b.  Tbeae  may  rspteaent  lines 
or  any  other  magnitudes,  but  tboep 
magnitudes  are  never  thought  q!  ; 
nothing  ia  realised  in  our  im^(inatu>n 
bub  a  and  b.  The  ideas  which,  on  tbo 
particular  ocfiuksion,  they  happen  to  re- 
present, are  banished  from  the  mind 
during  evoi^  int<inned)atii  part  of  the 
procesa;  between  the  beginning,  when 
the  premises  are  translated  from 
things  into  aigus,  and  the  end,  when 
(he  conclusion  is  tranalated  back  from 
fignaintothinga-  Nothing,  then,  being 
in  the  reaaoners  niind  but  thesymbuls. 


inadmissible  than 


itend  that  the  reasoning  process 
has  to  do  with  anything  morel  Weseem 
■    have  come  to  one  of  Bacon's  Pre- 
gative  Instances  ;  an  expenmentum 
licii  on  the  nature  of  reasoning  itself. 
Nevertheless,  it  wilt  appear  on  con- 
sideration, that  this  apparently  so  de- 
cisive instance  ia  no  instance  at  all ; 
that  there  is  in  every  step  of  an  arith- 
mftical  or  algebraical  calculation    a 
real  induction,  a  real  inference  of  facta 
from  facts  ;  and  that  what  disguises 
the  induction  is  simply  its  compre- 
hensive nature  and  the  consequent 
tremc  generality  of  the  language. 
11  numbers   must   be   numlian  of 
metbing  ;  there  are  no  such  things 
as  numbers  in  the  abstract.    Ten  must 
mean  ten  bodies,  or  ten  sounds,  or  ten 
beatings  of  the  pulse.     But  though 
numbers  must  be  numbers  of  some- 
thing, they  may  be  numbers  of  any- 
Uiing.     Propositions,    therefore,   con- 
cerning numbers  have  the  remarkable 
peculiarity  that  they  are  propositions 
concerning  all  things  whatever ;   all 


^A^tbi 


character  jiossess  all  the  properties 
which  are  called  properties  of  uiimhers. 
That  half  of  four  is  two,  must  b*  true 
whatever  the  word  four  represents, 
whether  four  hours,  four  miles,  or  four 
pounds  weight.  We  need  only  con- 
ceive a  thing  divided  into  four  equal 
parts  (and  all  things  may  be  ctaiceived 
as  so  divided)  to  be  able  to  predicate 
of  it  every  property  of  the  number  four, 
that  is,  every  arithmetical  proposition 
in  which  the  number  four  stands  on 
one  aide  of  the  equation.  Algebra 
extends  thegeneralisation  still  farther : 
every  number  reprefsnts  that  par- 
ticular number  of  all  things  without 
diatinction,  but  every  algebraical 
symbol  does  more,  it  represents  all 
numbers  without  distinction.  As  soon 
as  we  conceive  a  thing  divided  into 
equal  parts,  without  knowing  into 
what  number  of  parts,  we  may  calJ 
it  a  or  a^  and  apply  to  it,  withi' 
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danger  of  error,  every  algebra[cal  foi- 
mula  in  the  bouks.  The  propoflition, 
2  {a  +  b)  =  2  a  +  2b,  is  a.  tnith  co-en- 
tunsive  with  all  nature.  Since  then 
algebraical  truths  are  true  of  all  thii^ 
whatever,  and  Dot,  like  those  of 
geometry,  true  of  lines  only  or  of 
angles  only,  it  ia  no  wonder  that  the 
qrmbola  should  not  excite  in  our 
uiinda  ideaa  of  any  things  in  particu- 
lar. When  we  demonstrate  the  forty- 
seventh  proposition  of  Euclid,  it  ia 
not  necessary  that  the  words  should 
raise  in  as  an  image  of  all  right- 
angled  triang^,  but  only  of  some 
one  right-angled  triangle ;  so  in 
algebra  we  need  not,  under  the 
symbol  a,  picture  to  ourselves  all 
things  whatever,  but  only  some  one 
thing ;  why  not,  then,  the  letter 
itseU  ?  The  mere  written  characters, 
a,  b,  X,  y,  s,  serve  as  well  for  repre- 
sentatives of  Things  in  general,  as 
any  more  complex  and  apparently 
more  concrete  conception.  That  we 
are  conscious  of  tiiem,  however,  in 
their  character  of  things,  and  not  of 
mere  signs,  is  evident  from  the  fact 
IT  whole  process  oi 
on  by  •■  ■ 
|iroperties  of  _ 
algebraic  equation,  by  what  rules  do 
wa  proceed?  By  applying  at  each 
etep  to  a,  b,  and  z,  the  proposition 
that  equals  added  to  equals  make 
equals  ;  that  equals  taken  from  equals 
leave  equals  ;  and  otiier  propositiutia 
founded  on  these  two.  These  are  not 
properties  of  language,  or  of  signs  as 
such,  but  of  magnitudes,  which  is  as 
much  as  to  say,  of  all  things.  The 
inferences,  therefore,  which  are  Suc- 
cessively drawn,  ore  inferences  con- 
cerning things,  not  symbols;  tliough 
as  any  Things  whatever  will  serve  the 
turn,  there  is  no  necessity  for  keeping 
the  idea  of  the  Thing  at  all  diatmct, 
and  consequently  ttie  process  of 
thought  may,  in  this  case,  be  allowed 
without  danger  to  do  what  all  pro- 
cesses of  thought,  when  they  have 
been  performed  often,  will  do  if  per- 
mitted, namely,  to  become  entirely 
mechanical.     Hence  the  general  lan- 


guage of  algebra  comes  tu  be  used 
familiarly  without  exciting  ideas,  as 
all  other  general  language  is  prooe 
to  do  from  mere  habit,  though  in  no 
Other  case  than  this  can  it  De  done 
with  complete  safety.  But  when  we 
look  back  to  see  from  whence  the  pro- 
bative force  of  the  process  is  derived, 
vre  find  that  at  every  single  step. 


ouivelves  t 


thinking  and  talking  of  tlie  thing)*, 
and  not  the  mere  symbols,  the  evi- 
dence fails. 

There  is  another  circumstazice, 
which,  still  more  than  that  which  we 
have  now  mentioned,  gives  plausibility 
to  the  notion  that  the  propositions  of 
arithmetic  and  algebra  are  merely 
verbal  That  is,  that  when  considered 
as  propositions  respecting  Things,  th^ 
all  have  the  appearance  of  beingidenti- 
cal  propositions.  The  assertion.  Two 
and  one  is  equal  to  three,  considered 
as  an  oasertion  respecting  objects,  as 
tor  instance  "Two  pebUes  and  one 
pebble  are  equal  to  three  pebWea," 
does  not  affirm  equality  between  two 
collections  of  pebbles,  but  aheoluta 
identity.  It  affirms  that  if  we  put 
one  pebble  to  two  pebbles,  those  very 
pebbles  are  three.  The  objects,  there- 
fore, being  the  very  same,  and  the 
mere  assertion  that "  objects  are  them- 
selves "  being  insignificant,  it  seema 
but  natural  to  consider  the  propoaitiou 
Two  and  one  is  equal  to  three,  aa 
asserting  mere  identity  of  signification 
between  the  two  names. 

This,  however,  though  it  looks  so 
plausiUe,  will  not  hear  examination. 
The  expression  "two  pebUes  and  one 
pebble,  and  the  enpression  "three 
pebbles,"  stand  indeed  for  the  same 
a^regation  of  objects,  but  they  by  no 
means  stand  for  the  same  physical 
tact.  They  are  names  of  the  same 
objects,  but  ot  those  objects  in  two 
diSerent  states  :  though  they  (denote 
the  same  things,  their  connotation  ia 
different.  Three  pebbles  in  two  sepa- 
rate parcels,  and  three  pebbles  in  one 
psrc^  do  not  make  the  same  imprea- 

that  the  very  same  pebbles  may  by 
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an  alteration  ui  pl&ce  anil  arrange- 
uieiit  ba  made  to  produce  either  the 
nne  set  of  sensations  or  the  other, 
though  a  very  familiar  prupoeitiun,  tB 
uot  an  identical  one.  It  ia  a  truth 
Itnown  to  ua  by  early  and  constant 
experience — an  inductive  truth  ;  and 
Huch  truths  are  the  fouiidation  of  the 
acience  of  Numbers.  The  fundamental 
truths  of  that  science  all  rest  on  the 
evidence  of  sense ;  they  are  proved 
by  showing  to  our  eyea  and  our  fingers 
that  any  given  number  of  objects, 
ten  balls,  lor  example,  may  by  separa- 
tion and  rearrangement  exhibit  to 
our  senses  all  the  different  seta  of 
numbers  the  sum  of  which  is  equal 
ten.  All  the  improved  methods  of 
teaching  arithmetic  to  children  pro- 
coed  on  a  knowledge  of  this  fact. 
All  who  wish  to  carry  the  child's 
mind  along  with  them  in  learning 
arithmetic ;  all  who  wish  to  teach 
numbers,  and  not  mere  ciph< 
teach  it  through  the  evidence  of  the 


1  the  n 

"  Three  la  two  and 
definition  of  the  Dumber  three,  and 
OBsert  that  arithmetic,  as  it  has  been 
asserted  that  geometry,  is  a  science 
founded  on  definitions.  But  they  are 
definitions  in  the  geometrical  sense, 
not  the  logical ;  asserting  not  the 
meaning  of  a  term  only,  but  along 
witb  it  an  observed  matter  of  fact. 
The  proposition,  "  A  circle  is  a  figure 
bounded  by  a  line  which  has  all  its 
points  equally  distant  from  a  point 
within  it,"  is  called  the  definition  of 
a  circle  ;  but  the  proposition  from 
which  BO  many  consequences  follow, 
and  which  is  really  a  first  principle 
in  geometry,  is,  that  figures  answering 
to  this  description  exist.  And  thus 
we  may  call  "Three  ia  two  and  one  " 
a  definition  of  three  ;  but  the  calcula- 
tiona  which  depend  on  that  proposi- 
tion du  not  follow  from  the  definition 
itself,  but  from  an  arithmetical  theorem 
presnppoaed  in  it,  namely,  that  coUec- 
Uona  of  objecta  eiist,  which  while  they 
impress  ttie  senses  thus,  '„'',  .may  be 


separated  into  two  parta,  thus,  oe  e. 
This  pn^xiaition  being  granted,  we 
term  all  such  parcels  Threes,  after 
which  the  enunciation  of  the  above- 
mentioned  physical  fact  will  serve 
also  for  a  definition  of  the  word 
Three. 

The  Science  of  Numbers  is  thus  no 
exception  to  the  concluaion  we  previ- 
ously arrived  at,  that  the  processes 
even  of  deductive  sciences  are  alto- 
gether inductive,  and  that  their  first 
principles  are  generalisatiuns  from  ex- 
perience. It  remains  to  be  examined 
whether  this  science  resembles  geome- 
I  try  in  the  further  circumstance  that 
I  some  of  its  inductions  are  not  exactly 
I  true  ;  and  that  the  peculiar  cerbunty 
I  ascribed  to  it,  on  account  of  whidi 
its  propositions  are  called  necessary 
truths,  is  fictitious  and  hvpothetical, 
being  true  in  no  other  sen^  than  that 
those  propositions  legitimately  fallow 
I  from  the  hypothesis  of  the  truth  of 
premises  which  are  avowedly  mere 
appcoximation-s  to  truth. 

g  3.  The  inductiona  of  arithmetic 
are  ^  two  sorts ;  tint,  those  which 
we  have  ju»t  expounded,  such  as  One 
and  one  are  two.  Two  and  one  are 
three,  &c,  which  may  be  called  the 
definitions  of  the  various  numbers,  in 
the  improper  or  geometricnt  sense  of 
the  word  Definition  ;  and  secondly, 
the  two  following  axioms  :  The  sums 
of  equals  are  equal.  The  differences 
of  equals  are  equal  These  two  are 
sufficient ;  for  the  corresponding  pru- 
poeitious  respecting  unequals  may  be 
proved  from  these  by  a  redudio  ad 
abaurdura. 

These  axioms,  and  likewise  the  so- 
called  definitions,  are,  as  has  already 
been  said,  reaulta  of  induction ;  true 
of  all  objects  whatever,  and,  as  it  may 
seem,  exactly  true,  without  the  hy- 
pothetical assumption  of  unqualified 
truth  where  an  approximation  to  it  ia 
all  that  exists.  The  conclusions,  there- 
fore, it  will  naturally  be  inferred,  are 
exactly  tnie,  and  the  science  of 
numbers  ia  an  exception  to  other 
demonstrative  sciences  in  this,  tha'' 
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the  cstegori'^l'  certAJnty  whii^  U. 
predicable  of  ita  demonatraUons  U 
indepeiident  of  all  hypothesis.  i 

On  more  occuraM  inveBtigatioii, 
howeyer,  it  will  be  found  that,  even 
in  this  case,  there  is  one  hypotJietLckl 
element  in  the  mtiocitmtion.  It)  all 
propoaitiona  concerning  numbers,  a 
condition  is  implied,  witbout  which 
none  of  them  would  be  true  ;  &nd 
tiiat  condition  is  qji  assumption  which 
may  be  false.  The  condiiiiiu  ja,  that 
I  —  I  ;  that  all  the  numbers  are 
numbisia  of  the  sams  or  of  equal 
unita.  Let  thk  be  doubtful,  and  not 
one  of  the  propoaitioas  of  arithmetic 
will  hold  true.  How  can  we  know 
IJiat  one  pound  and  one  pound  moke 
two  pounds,  if  one  of  the  pounds  may 
be  troy,  and  the  other  avoicdupoig  1 
They  may  nut  make  two  pounds  of 
either,  or  of  any  weight,  How  can 
we  know  that  a  forty-horse  power  is 
alwaya  equal  to  itself,  unless  we 
assume  that  all  homes  are  i^  equal 
strength  ?  It  is  certain  that  I  is 
always  equal  in  ntimbtr  to  I  ;  and 
where  Hie  mere  number  of  objects, 
or  of  the  parts  of  an  object,  witbout 
supposing  them  to  be  equivalent  in 
any  other  respect,  ia  all  that  is 
material,  the  concluaions  of  wth- 
metic,  so  far  as  they  go  to  that  alone, 
ore  true  witliout  miiture  of  bypo- 
thedB.  There  are  audi  oases  iu 
statistics  ;  as,  for  instance,  an  inquiry 
into  tiie  onraunt  of  the  population  ol 
any  country.  It  is  indifferent  to  that 
inquiry  whether  they  are  grown  people 
or  children,  strong  or  weak,  tall  or 
shtHt ;  the  only  thing  we  want  to 
ascertain  is  their  number.  But  when- 
ever, from  equality  or  inequality  of 
number,  equality  or  inequality  in  any 
other  respect  is  to  be  inferred,  arith- 
metic carried  into  sucli  inquiries  be- 
comes aa  hypothetical  a  science  as 
geometry.  All  units  must  be  aasunied 
to  be  equal  in  that  other  respect ;  and 
this  is  never  accurately  true,  for  one 
actus!  pound  HTij;ht  ia  not  exactly 
equal  to  another,  nor  one  measured 
mile's  length  to  another ;  a  nic«r 
balance,  or  more  accurate  measuring 


f  nrtmments,  would  always  detect  some 
difference. 

What  is  commonly  cajled  matho- 
matical  certainty,  therefore,  which 
comprises  the  twofold  conception  of 
unconditional  truth  urid  perfect  accu- 
racy, is  not  an  attribute  of  ajl  mathe- 
matical trutba,  but  of  those  only 
which  relate  to  pure  Number,  as 
distinguished  from   Quantity  in  the 

long  as  we  abstain  from  supposing 
that  the  numjiers  are  a  precise  index 
to  a<^ua|  quantities.  The  certainty 
usually  asmbed  t«  the  ooncluaions 
of  geometry,  and  even  to  tliose  of 
medkanicB,  ie  nothing  whatever  but 
certwnty  of  infeienoa  We  con  have 
full  assurance  of  partioilar  results 
under  particular  su^^xiaitiups,  but  we 

these  suppoaitiona  are  accurately  true, 
ncc  the^  they  include  all  the  data 
which  may  exercise  an  influence  over 
the  result  in  any  give 


g  4-  It  appears,  therefore,  that  the 
method  of  all  Dediuitive  Sciences 
in  hypotheticaL  They  proceed  by 
tracing  the  cunsaiuencee  of  certain 
^BBumptionp;  leaving  for  sepmate  con- 
sideration whether  the  ossumfdicHiB 
are  true  or  not,  and  if  not  exactly  true, 
whether  they  ore  a  sufficiently  near 
approiimatiOD  to  the  truth.  The 
reason  is  obvious.  Since  it  is  only  in 
questions  of  pure  number  that  the 
assumptions  are  exactly  true,  and  even 
there,  imly  so  limg  as  oo  conclusions 
eic^t  purely  immerical  onta  are  to  be 
founded  on  them  ;  it  must,  inollotber 
cases  of  deductive  invest^tion,  form 
a  part  1^  the  inquiry  to  determine 
how  mupb  the  assumptions  want  of 
being  exactly  true  ii|  the  case  in  hand. 
This  is  generally  a  matter  of  observa- 
tion, to  be  repented  ineveryfreidi  case  ; 
or  if  it  has  to  be  settled  by  argument 
instead  of  observation,  uuty  require  in 
every  different  case  different  evidence, 
and  present  every  degree  of  diifioulty, 
from  the  lowest  to  the  highest.  But 
the  other  port  of  the  process—  namely, 
to  determine  what  else  may  be  eon- 
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eluded  K  we  find,  and  in  proporti 
we  find,  the  assumptionB  to  be  ti 
may  be  performed  once  for  all,  and 
the  reaultB  held  ready  to  be  emiJoyed 
as  the  oocaaioiiB  turn  up  for  use- 
thus  do  all  beforehand  that  can 
done,  and  leave  the  least  poaaible  work 
to  be  perfonned  when  cases  arise  and 
press  for  a  deciaiMi.  Thja  inquiry 
into  the  inferences  which  can  be  drawn 
from  awumptionB  is  vAat  properly 
ctmstitutes  DemcqiatFatiTe  Science. 

It  is  of  course  quite  aa  practicable 
to  arrive  at  new  conclaaions  from  facts 
aBSUJced,  as  from  facts  observed ; 
from  fictitious,  aa  from  real,  induc- 
tions. Deduction,  as  we  have  Been, 
consists  of  a  series  of  iofsKDcea  in 
this  form — a  is  a  mark  of  6,  h  o!  c,  c 
of  d,  therefore  a  is  a  marii  of  d,  which 
liut  may  ba  a  truth  inaccessiUe  ' 
direct  observation.  In  like  muirn 
it  is  allowable  to  say,  tvppo*B  that 
wcra  a  mark  of  b,h  <^  c,  and  riof  d,  a 
would  be  a  mark  of  d,  irttich  last 
conclusion  wss  not  thought  of  by 
these  who  laid  dowa  the  premisea. 
A  system  of  propositionB  as  compli- 
cated as  geometry  might  be  deduced 
.  from  assumptions  which  are  false  t  Ba 
was  done  by  Ptolemy,  Descartes,  and 
others,  in  their  attempts  to  eii^ain 
syntiietically  the  j^wnomena  of  the 
sdar  system  on.  the  supposition  that 
the  apparent  motions  <K  the  heavenly 

I  bodies  went  Uie  rsol  motions,  or  were 

produced  in  some  way  more  or 
difierent  from  the  true  one.  S 
times  the  ssjne  thing  is  knowin^y 
done  for  the  purpoee  of  showing  tiie 
falsity  of  the  assiunption  ;  which  is 
called  a  rtductio  ad  abntrdum.  In 
such  cases  the  reasoning  is  as  fol- 
lows :  a  is  a  mark  of  b,  and  i  of  c  i 

'  now  if  c  were  also  a  mark  tA  d,  a 

would  be  a  mark  of  d ;  but  d  is 
known  to  be  a  mark  of  the  absence  of 
o ;  consequently  a  would  be  a  mark 
of  its  own  absence,  which  is  a  contra- 
diction ;  tiierefore  e  is  not  a  mark  of  d. 

%  5.  It  has  even  been  held  by  some 
writsn  that  all  ratiocination  rests  in 
the  last  resuii  on  a  I'ed'uetio  ad  ab- 


luriftun,  since  the  way  to  enforce 
assent  to  it,  in  caseof  obscurity,  would 
be  to  show  that  if  the  conclusion  be 
denied  we  must  deny  some  one  at 
least  of  the  premises,  which,  as  they 
are  all  supposed  true,  would  be  a  con- 
tradiction. And  in  accordance  with 
this,  many  have  thought  that  the 
peculiar  nature  of  the  evidence  of 
ratiocination  consisted  in  the  impos- 
sibility of  admitting  the  premises  and 
rejectmg  the  conclusion  without  a 
contradiction  in  terms.  This  theoiy, 
however,  is  admiaaiiile  as  an  explana- 
tion of  the  grounds  on  which  ratiocina- 
tion itself  KBta.  If  any  one  denies 
the  conclusion  notwithstanding  his 
admission  of  the  premises,  he  is  not 
inmived  In  soy  .direct  and  express 
coptradution  unUl  he  is  compelled  to 
deny  some  premise  ;  and  be  can  only 
be  forced  to  do  this  by  a  redvctio  ad 
aiiuTdum,  that  is,  by  another  ratioci- 
nation :  now,  if  be  denies  the  validity 
of  the  reasoning  process  itself,  he  can 
no  more  be  forced  to  assent  to  the 
second  syllogism  than  to  the  first.  In 
truth,  therefore,  no  one  is  ever  forced 
to  a  contradiction  in  terms :  he  can 
only  be  forced  to  a  contradictiou  (or 
rather  an  infringement)  of  the  funda- 
mentaimaiimof  ratiocination,  namely, 
that  whatever  has  a  mark,  has  what  it 
is  a  mark  of  ;  or,  {ux  the  case  of  uni- 
verse propositions,)  that  whatever  is 
a  mark  of  anything,  is  a  marie  of  what- 
ever else  that  thing  is  a  mark  of. 
For  in  the  case  of  every  correct  argu- 
ment, as  soon  as  thrown  into  the 
syllogistic  form,  it  ia  evident  without 
the  aid  of  any  other  syllogism,  that  be 
who,  admitting  the  premises,  fails  to 
draw  the  conclusion,  does  not  conform 

the  above  aiiom. 

We  have  now  proceeded  as  far  in 
the  theory  c£  Deduction  us  we  can 
advance  in  the  pi'esent  stage  of  our 
inquiry.  Any  further  insight  into  the 
subject  requires  that  the  foundation 
shall  have  been  laid  of  the  piiilosrohic 
theory  of  Induction  itself  ;  ia  which 
theory  that  of  Deduction,  as  a  mode 
of  Induction,  which  we  have  now 
shown  it  tA  be,  will  assume  spontap' 
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omly  tlie  place  which  belongs  to  it, 
niid  will  receive  its  share  of  whatever 
light  may  be  thrown  upon  the  great 
inCellectiul  operation  of  which  it  fomiB 
»>  important  a  part. 


CHAPTER  VIL 


EX  A  HI  NATION   0 


g  I.  FouuiicALdisciuaion  Uforei^ 
to  the  pUn  of  thia  worlc  But  an 
opinion  which  BtuidH  in  need  of  much 
jlliutration  con  often  receive  it  most 
eSectiuUl;,  and  least  tediously,  in  thn 
form  of  a  defence  against  objections. 
And  on  subjects  concerning  which 
speculative  minds  are  still  divided,  n 
writer  does  Init  half  hia  duty  by 
Btating  his  own  doctrine,  if  he  does  not 
alxo  examine,  and  to  the  beat  of  bis 
ability  judge,  those  of  other  thinkers. 

In    tile    dinertatiOD     which    Mr, 
Herbert  Spencer  baa  prefined  to 
"  ■  jhly  philosMjh 


some  of  the  doctrines  of  the  two  pre- 
ceding chapters,  and  propomii^  a 
theory  of  his  own  on  the  Eubject  of 
first  principleB.  Mr.  Spencer  sgreee 
with  me  in  ooDsidering  axioms  to  be 

■■■'"?■!■"",         ' 

experience. 
■  widely 


But  he  diffeis  from  ine 
,0  the  worth  of  the  test  of 
inconceivoblenesa."  He  thinks  that 
it  is  the  ultimate  test  of  all  beliefs. 
He  arrives  at  this  conclusion  by  two 
steps.  Firat,  we  never  can  have  any 
stronger  ground  for  believing  any th  ing 
than  that  iJie  belief  of  it  "invariably 
exists."  Wtienever  any  fact  or  pro- 
posititai  is  invariably  believed — that 
IB,  if  I  uuderatand  Mr.  Spencer  rightly, 
believed  by  all  penona,  and  by 
self  at  all  times— it  ia  entiUed  I 
received  as  one  of  the  primitive  truths 
or  original  premises  of  our  knowledge. 
Secondly,  the  criterion  hy  which  we 
decide  whether  anything  is  invoriaUy 

•  friiKipla  </ FiytMoi/ii,    ■ 


ir  inoWUty  U 


believed  to  be  true  is  01 

'ability  of  ita  negation  is  the  test 
by  which  we  ascertain  whethera  given 
belief  invariably  exists  or  not" 
"  For  our  primoiy  beliefs,  the  fact  of 
invoriiUile  existence,  tested  by  an 
abortive  effort  to  cause  their  Don- 
exiutence,  is  the  only  reason  assign- 
able." He  thinks  this  the  sole  ground 
I  belief  in  onr  own  sensations. 
If  I  believe  th^t  I  feel  cold.  I  only 

inceive  that  I  am 

While  the  propositi 
the  negation  of  it  rei 
aide."  There  are  numerous  other  be- 
iefs  which  Mr.  Spencer  considers  to 
est  on  the  same  basis,  being  chiefly 
those,  or  a  part  of  those,  which  the 
itaphyaicians  of  the  Reid  and 
Stewart  school  consider  as  truths  of 
immediate  intuition.  That  there  ex- 
ists a  nnaterial  world  ;  that  this  is  the 

iry  world  which  we  directly  and  im- 
mediately perceive,  and  not  merely  the 
hidden  cause  of  our  perceptions  ;  that 
Space,  Time.  Force,  f^xtension.  Figure, 
are  not  modes  of  our  consciousness, 
but  objective  realities  ;  are  regarded 
by  Mr.  Spencer  as  truths  known  by 
the  inconceivablenees  of  their  nega- 
tives. We  cannot,  he  says,  by  any 
effortiOonceivetheseobjectsi^  thought 
OB  mere  states  of  our  mind ;  as  not 
having  an  existence  external  to  us. 
Their  real  existence  is.  therefore,  as 
certain  as  our  sensations  themselves. 
The  truths  which  are  the  subject  of 
direct  knowledge,  being,  according  to 
this  doctrine,  known  to  be  truths  only 
by  the  incmceivability  of  their  nega- 
tion, and  the  truths  which  are  not 
the  object  of  direct  knowledge,  being 
known  as  inferences  from  those  which 
are ;  and  those  inferences  being  be- 
lieved to  follow  from  the  premises 
only  because  we  cannot  concei  ve  tbero 
not  to  follow,  inconceivability  is  thus 
the  ultimate  ground  trf  alt  asaared 
beliefs. 

Thus  for  there  is  no  veiy  wide  dif- 
ference between  Mr.  Spencer's  doc- 
trine and  the  ordinary  one  of  philo- 
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Bopbers  o£  the  intnitiTe  achool,  from 
.  DeBcartCB  to  Dr.  Whewel! ;  but  at 
this  point  Mr.  Spencer  divergeB  from 
them.  For  he  doea  not,  like  them, 
net  up  the  test  of  inconceivability  as 
infallible.  On  the  contriiry,  he  holds 
Uiat  it  ;niay  bo  fallacioua,  not  from 
any  fault  in  the  test  itself,  but  because 
"  men  have  mistaken  for  inconceivable 
things  some  things  which  were  not 
inconceivable."  And  he  himaalt,  in 
this  very  book,  denies  not  a  few  pro- 
pontions  usually  regarded  as  among 
the  most  iDarlied  ex&mplea  of  truths 
nhoee  negations  are  inconceivable. 
But  occasional  failure,  he  says,  is  in- 
cident to  all  tests.  If  such  failure 
vitiates  "the  test  of  inconceivable' 
iiess,"  it  "must  similarly  vitiate  all 
tests  whatever.  We  consider  an  in- 
ference If^calty  diawn  from  estab- 
lished premises  to  be  true.  Yet  in 
millions  of  cases  men  have  been  wrong 
in  the  inferences  they  have  thought 
thus  drawn.  Do  we  therefore  argue 
that  it  is  absurd  to  consider  an  infer- 
ence  true  on  no  other  ground  than 
that  it  is  logically  drawn  from  estab- 
lislied  premiaeH?  No:  we  say  that 
though  men  may  have  taken  for  logi- 
cal inferences  inferences  that  were 
not  togtcal,  there  nevertheless  arc  logi- 
cal inferences,  and  that  we  are  justi- 
fied in  assuming  the  truth  of  what 
Baem  tons  such,  until  bet  terinstmcted. 
Similarly,  though  men  may  have 
thought  some  things  inconceivable 
which  were  not  so,  there  may  still  be 
inconceivable  things  ;  and  the  inabil- 
ity toconceive  the  negation  of  a  thing 
may  still  be  our  best  warrant  for  be- 
lieving it  .  .  ,  Though  occasionally 
it  may  prove  an  imperfect  test,  yet, 
as  our  most  certun  beliefs  ore  capable 
of  no  better,  to  doubt  any  one  belief 
because  we  have  no  higher  guarantee 
for  it  is  really  to  doubt  all  beliefs." 
Mr.  Spencer's  doctrine,  therefore,  doe 
not  erect  the  curable,  but  only  the 
incurable  limitations  of  th^  human 
conceptive  faculty  into   laws    of   the 


!.  The  doctrine  that  ' 


I  belief 


which  is  proved  bythe  inconceivable- 
a  of  its  negation  to  invariably 
at  is  true,"  Mr.  Spencer  enforces 
two  arguments,  one  of  which  may 
distinguished  as  positive,  and  the 
other  OS  negative. 

e  positive  argument  is,  that  every 
such  belief  represents  the  a^regata 
of  all  past  experience.  "  Conceding 
intire  truth  of"  the  "position, 
that  during  any  phase  of  human  pro- 
grcKS,  the  ability  or  inability  to  form 
I  specific  conception  wholly  depends 
m  the  experiences  men  have  had  ; 
md  that,  by  a  widening  of  their  ex- 
periences, they  may,  by  and  by,  be 

""""'ed  to  conceive  things  before  in- 
livable  to  them,  it  may  still  be 
argued  that  as,  at  any  time,  the  best 
warrant  men  can  have  for  a  belief  is 
the  perfect  i^reement  of  all  pre-exist- 
ing experience  in  support  of  it^  it 
follows  that,  at  any  time,  the  incon- 
ceivableness  of  its  negation  is  the 
deepest  test  any  belief  odniita  of,  .  .  . 
Objective  facta  are  ever  impressing 
' '  emsclves  upon  us ;  our  experience 

a  register  of  these  objective  facts  ; 

id  the  inconceivableness  of  a  thing 

iplies  that  it  is  wholly  at  variance 
with  the  rtgister.  Even  were  this 
~'l,  it  is  not  clear  how,  if  every  truth 

primarily  inductive,  any  better  test 
of  truth  could  exist.  But  it  must  be 
remembered  that  whilst  many  of  these 
facts  impressing  themselves  upon  us 
are  occasional,  whilst  others  again 
are  very  general,  some  are  universal 
and  unchanging.  These  universal 
and  unchanging  facts  are,  by  the 
hypothesis,  certain  to  establish  beliefs 
of  which  the  negations  are  incon- 
ceivable ;  whilst  the  others  are  not 
certain  to  do  this ;  and  if  they  do, 
subsequent  facts  will  reverse  their 
action.  Hence  if,  after  an  immense 
accnmutation  of  experiences,  there 
remain  beliefs  of  which  the  negations 
are  still  inconceivable,  most,  if  not  all 
of  them,  must  correspond  to  universal 
objective  facts.  If  tlierebe  .  .  .  cer- 
tain absolute  uniformities  in  nature  : 
if  these  uniformities  produce,  as  they 
must,  absolute  unifunuitles  in  our  ey 
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perience ;  and  i(  ,  .  .  theae  absolute 
uniformities  in  oar  experience  disable 
U8  from  coDceiTing  the  negations  of 
them  ;  then  answering  to  each  ab- 
solute unitonnttj  in  nature  Which  we 
can  cruise,  there  muBt  exist  in  us  a 
belief  of  which  the  negation  is  incon- 
ceivable, and  which  is  absolutely  true. 
In  this  wide  range  of  caaes  aubjecti 


Fablene 


objet-tive  impossibility.  Fnrtl 
perience  will  produfce  eorrespondenoo 
where  it  maj  not  yet  exist ;  and  we 
may  expect  the  correspondence  to  be- 
come uitimfttelj  complete.  In  nearly 
all  caaes  this  test  of  inconoeiv^eness 
must  bo  valid  now  " — (I  wish  I  could 
think  we  were  so  nearly  arrived  at 
omniscience) — "  and  where  it  is  not,  it 
^till  expresses  the  net  result  of  our 
experience  up  to  the  present  time ; 
ivhich  is  the  moat  that  any  test  can 
do." 

To  this  I  answer,  first,  that  it  is 
by  no  means  true  that  the  inconceiv- 
ability, by  us,  of  the  negative  of  a 
proposition  proves  all,  or  e»en  any, 
"  pre-existing  eiperience  "  to  be  in 
favour  of  the  affirmative.  There  maj 
have  been  no  such  pre-exiating  experi- 
ences, but  only  a  mistaken  supposi- 
tion of  experience.  How  did  the  in- 
conceivability of  antipodes  prove  that 
experience  had  given  any  testimony 
against  their  posaibility?  How  did 
the  incapacity  men  felt  of  conceiving 
sunset  otherwise  than  as  a,  motion  of 
the  son,  represent  any  "net  result" 
of  experience  in  support  of  its  being 
the  Bun  and  not  the  earth  that  moves  T 


It  ii 


i  that  i 


repre. 


sented,  it  is  only  a  superficial 
blance  of  experience.  The  only  thing 
proved  with  regard  to  real  experience 
is  the  n£«ative  fact  that  men  have 
7io(  had  it  of  the  kind  which  would 
have  made  the  inconceivable  preposi- 
tion conceivable. 

Next :  Even  if  it  were  true  that  in- 
conceivableness  represents  the  net 
result  of  all  pastex  perience,  why  should 
WB  stop  at  the  representative  wheO  we 
can  get  at  the  thing  represented  T  If 
our  tncapacity  to  concel  ve  the  negation 


of  a  given  supposition  is  proof  of  its 
truth,  becanso  proving  that  nnr  ex- 
perience has  hitherto  been  uniform  in 
its  favour,  the  real  evidence  for  the 
supposition  is  not  the  inconceivable- 
ness,  but  the  uniformity  of  experience. 
Now  this,  which  is  the  substantlat 
and  only  proof,  is  directly  accessible. 
We  are  not  obliged  to  presume  it  !fom 
an  incidental  consequence.  If  all  post 
experience  is  in  favour  of  a  beHef,  lot 
this  be  stated,  and  the  belief  openly 
rested  on  th*t  ground :  after  whiim 
the  question  arraes,  what  that  fact 
may  be  worth  as  eyidence  ot  its  truth  T 
For  uniformity  of  experience  in  ovi- 
Jelice  in  very  different  degrees :  iit 
some  cases  it  is  strong  evidence,  in 
others  weak,  in  others  it  scarcely 
amounts  to  evidence  at  alL  Thst  all 
metals  sink  in  water,  wss  an  uniform 
experience,  from  the  origin  of  tile 
human  race  to  the  discovery  of  potas- 
sium in  the  present  Century  by  3it 
Humphry  Davy.  That  all  swans  are 
white,  was  an  uniform  experien 


the  strongest 
passible  proof,  as  with  such  proposi- 
tions as  these.  Two  straight  lines  can- 
not enclose  a  space.  Every  event  has 
a,  cause,  it  is  not  because  their  nega- 
tions are  inconceivable,  which  is  not 
always  the  (act,  but  because  tfie  ex- 
perience, which  has  been  thus  uniform, 
pervades  all  nature.  It  will  be  shown 
in  the  following  Book  that  none  uE 
the  conclusions  either  of  induction  or 
of  deduction  can  he  considered  certain, 
except  as  far  as  their  truth  is  shown 
to  be  inseparably  bound  up  with  truths 
of  this  class. 

I  maintain  then,  first,  that  unifor- 
mity of  past  experience  ia  very  far 
trera  being  universally  a  criterion  of 
truth.  But,  secondly,  inconceivable- 
ness  is  still  farther  from  being  a  test 
even  <J  that  test.  Uniformity  Of 
contrary  experience  is  only  one  of 
many  causes  of  inconceivability.  Tra- 
dition handed  down  from  a  period  of 
more  limited  knowledge  is  one  of  tha 
commonest.    The  mere  familiarity  of 
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one  mode  ot  production  of  a  pheno- 
menon oFten  suffices  to  tnake  every 
other  mode  appear  inconceitable. 
'Whatever  connects  two  ideas  by  a 
Strang  association  may,  lind  oanti- 
mially  does,  render  thejr ,  separation 
iii  thought  impossible ;  as  Mr.  Spencer 
in  other  parts  at  bin  speculations  fre- 
quently recognisea  It  was  not  for 
want  at  experience  that  the  Oartesians 
were  unable  to  conceive  that  one  body 
could  produce  motion  In  another  wich- 
oat  contact  They  had  as  much  ei- 
perieuce  of  other  modes  of  pruducing 
inotuHi  OS  they  had  of  that  mode. 
The  planets  had  revolved,  and  hcaVy 
bodiea  had  fallen,  every  hour  ot  their 
lives.  But  they  fancied  theae  pheno- 
mena to  be  in«duceil  by  a  hidden 
machinery  which  they  did  not  see, 
because  without  it  they  were  unable 
to  conceive  what  they  did  see.  The 
in  coUceivablenesB.  instead  of  represent- 
11  »g  their  experience,  donunated  and 
overrode  their  experience.  Without 
dwelling  further  on  what  I  have 
termed  the  positive  anfutnent  of  Mr. 
Spencer  in  support  oE  his  criterion  of 
truth,  I  pass  to  his  negative  ailment, 
on  yibicb  he  lays  more  stress, 

I  3.  The  negative  a^ument  if. 
tiiat,  whether  inconceivability  be  good 
evidence  or  bad,  no  stronger  evidence 
is  to  be  obtained.  That  what  is  in- 
conceivable cannot  be  true  is  postu- 
lated in  every  act  of  thought  It  is 
the  foundation  of  all  our  original 
p^mises.  Still  more  it  is  assumed  in 
all  conclurions  from  those 
The  invariability  of  belief,  tested  by 
Uie  inconceivablenesB  of  its  negation, 
"  la  our  Bide  warrwit  for  every  de- 
monstration. Logic  is  simply  a  syste. 
matiBatton  of  the  process  by  which  we 
indirectly  ifctain  this  warrant  for 
beliefs  that  do  sot  directly  possess  '' 
To  gain  the  strongest  conviction  p 
■ible  respecting  any  complen  fact, 
«ther  analytiMlly  descend  from  it 
successive  steps,  each  of  which  we 
unconsciously  test  by  the 


similarly  tested  ;  or  we  synthetically 
ascend  from  such  axiom  or  truth  1:^ 
such  steps.  In  either  case  we  connect 
strme  isolated  belief  with  a  beliof 
which  invariably  exists  by  a  series  of 
intermediate  beliefs  which  invariably 
exist"  The  following  passage  sum.i 
up  the  theory:  "When  we  perceive 
that  the  negation  of  the  belief  is  incon- 
ceivable, we  have  all  possible  warrant 
for  assertfng  the  invariability  of  its 
e*iftEenoe ;  and  in  asserting  this,  we 
express  all>e  our  logical  justification 
'  ",  and  the  inexorable  necessity  we 
under  of  holding  it  ...  .  Wo 
hare  seen  that  thifl  Is  the  asflumption 
on  which  every  conclusion  whatever 
ultitnately  rests.  Wa  have  no  other 
guarantee  for  the  reality  of  consclous- 
istlons,  of  personal  exist- 
ive  no  other  guarantee  for 
we  have  no  other  guar- 
antee for  any  step  In  a  demonstration. 
Hence,  as  being  taken  for  gr&nted  in 
'  of  the  understanding,  it 
sgarded  as  the  Universal 
Fostullite. "  But  as  this  postulate 
which  we  are  under  an  "Inexorable 
necessity  "  of  holding  true,  is  some- 
1  false;  aS  "beliefs  that  once 
shown  by  the  inconCeivableneas 
of  their  negations  to  invariably  exist 
have  since  been  foulid  nntrue,"  and 
as  "  beHefs  that  now  possess  this  char- 
acter may  some  day  shore  the  some 
fate  ;  ".the  <»non  oif  belief  laid  down 
by  Mr.  Spencer,  Is,  that  "the  most 
certain  conclusion "  is  that  "  which 
involves  the  postulate  the  fewest 
times."  Reasoning,  therefore,  never 
ought  to  prevail  against  one  of  the 
immediate  beliefs,  (thebelief  In  Matter, 
in  the  outward  reality  of  Extension, 
Space,  and  the  like,]  because  each  of 
these  involves  the  postulate  only  once; 
while  an  argument,  besides  involving 
it  in  the  premises,  involves  it  again  in 
every  step  of  the  ratiocination,  no  one 
of  the  successive  acts  of  inference 
being  recognised  as  valid  except 
because  we  cannot  conceive  the  con- 
clusion not  to  follow  from  the  pre- 
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lut  port  ol  this  argument  Hnt.     In 
ereiy  reasoning,   according   to  Mr. 
Spencer,  the  aBsutnption  of  tho  postu- 
late ie  renewed   at   every  step.     At 
each  inference  we  judge  that  the  ci 
cIuBinn  follows  from  the  premises,  ( 
solo  warrant  for  that  judgment  bei 
that  we  cannot  concei  ve  i  t  not  to  folic 
ConBeqnently  if  the  postulate  i>  f 
Ubie,  the  conclusions  of  reasoning  i 
more   vitiated   b;   tfaat    uncertainty 
than  direct  intuitions ;  and  the  dispro- 
portion is  greater,  the  more  numerous 
the  steps  of  the  ailment 

To  test  this  doctrine,  let  us  first 
suppose  an  argument  consisting  only 
of  a  single  step,  tvhich  would  be  repre- 
sented by  one  syllogism.  This  ail- 
ment does  rest  on  an  aaaimptiou,  and 
we  have  seen  in  the  preceding  chapters 
what  the  assumption  is.  It  is,  that 
whatever  has  a  mark,  has  what  i^ 
mark  of.  The  evidence  of  this  a 
I  shall  not  consider  at  present ; 
us  suppose  it  (with  Mr.  Spencer)  i 
the  iuconceivableness  of  its  revet 

Let  us  now  add  asecond  step  to  the 
ailment! werequire. what?  Anothi 
assumption  J     No :  the  same  assum] 
tion  a  eecond  time ;  and  so  on  to 
third  and  a  fourth.     I  confess  I  do 


,  Mr.  f 


principles,  the  repetition  of  the  assump- 
tion at  all  weakens  tbe  force  of  the 
argument.     If  it  were  necessary  the 

axiom,  the  argument  would  no  doubt 
be  weakened,  since  it  would  be  neces- 
sary to  its  validity  that  both  axioms 
eboutd  be  true,  and  it  might  happen 
that  one  was  true  and  not  the  other  : 
making  two  chances  of 


n,  if  it 


i  the  I 


e  It  18  true  every 
le ;  and  if  the  argument,  being  of 
a  hundred  links,  assumed  the  axiom  a 
himdred  times,  these  hundred  assump- 
tions would  make  but  one  chance  of 
error  among  them  atL  It  is  satis- 
■  Mr.  Spencer  is  mlatateu  in  supposing- 
me  to  claim  anj  pucultar  "  UBceBBlt;  "  for 


factory  that  we  are  not  obliged  to 
suppose  the  deductions  of  pure  mathe- 
matics to  be  among  the  most  uncertun 
of  argumentati  ye  processes,  which  on 
Mr.  Spencer's  flieory  they  could 
hardly  fail  to  be,  since  they  are  the 
longest.  But  the  number  of  steps  in 
an  argument  does  not  subtract  from 
its  reliableness,  if  no  new  prtiuiia,  of 
an  uncertain  character,  are  taken  up 
by  the  way.* 


the  same  propOHltlon 
It  wouM  ba  true  thi 

concWon  mora  UBi 


if  Iteiatlva 


!d  bj  repeating 


sccopled  because  or  the  Inconcelvabl 
No  (Joubt :  biit  this  suppOBesnowprj 
la  tli«  fnllibllttj  not  ot  the  pi-emiseB,  i 
tironiiiea.  Na'w  lbs  valldltv  of  tbe  re 
repoalad  (in   thought)    "over  and 

tbe  asBuioptlnn  thatthtg  eiiom  rests 
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step  of  tlw 


n  of  casual  orroi 


nukind  >t  large,  It  murt 
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t  of  the  premiBea. 
re  of  their  tnith,  whether 
they  be  general itieH  or  individual 
facta,  is  grounded,  in  Mr.  Spencer'a 
opinion,  on  the  inconoeiTsbleuesB  of 
their  being  false.  It  ia  neceagary  to 
advert  to  a  double  meaning  of  the 
word  iocoDceivable,  which  Mr.  Spen- 
cer is  aware  of,  and  would  aincerely 
diaclaim  founding  an  ailment  upon, 
but  from  which  hia  case  derives  no 
little  advantage  notwiUiBtaoding.  By 
inconceivableneaa  ia  sometime 
inability  to  form  orget  rid  of 
Bometimes,  inability  to  form  or  get  rid 
of  a  Mief.  The  former 
the  most  conformable  to  the  oiutlogy 
of  language  ;  fur  a  conception  alv^'B 
means  an  idea,  never  a  belief.  The 
wrong  meaning  of  "  inconceivable  "  is, 
however,  fully  as  frequent  in  philo- 
Bophkal  discussion  as  the  right  mean- 
ing, and  the  intuitive  school  of  meta- 
physiciana  could  not  well  do  without 
either.  To  illustrate  the  difference, 
we  will  take  two  contrasted  examples. 
The  earl;  physical  qteculatois  con- 
sidered antipodes  incredible,  becanae 
inconceivable.  But  antipodes  were 
not  inconceivable  in  the  primitive 
sense  of  the  word.  An  Idea  of  them 
could  be  formed  without  difficulty  ; 
they  could  be  completely  pictured  to 
the  mental  eye.  What  was  difficult, 
and  as  it  Uien  seemed  imposaible, 
waa  to  apprehend  them  aa  believable. 
The  idea  coold  be  put  together  of 
men  sticking  on  by  their  feet  to  the 
be  admitted  tbat^  thouerb  mare  oveniEbts 
In  tho  irlloelitlD  pnxwsa,  Uka  erron  of 
HddltlDn  In  an  account,  ara  fecial  to  the 
lodlvlduBl,  and  BSldom  aaapa  datectioii. 
conlusion  of  tlimigbt  produwd  (for  ex- 
umpjsj  by  Amblguoue  terms  faaa  lad  whola 
nAbuDa  or  ages  to  scc^t  rallacloua  rauou. 
in^  as  valid-    But  ibis  very  fact  paints  to 

tban  the  mere  length  of  tba  procaas,  as 

of  the  relative  vjldltlt 

mental  postulata  bi  lir 
trary,  the  subject  on  wbioh  the  trat 
reasoning  are  longBst,  and  the  sasum] 
tlierafera^  oltericftt  ropeatcd,  atu  iu  gn 
tlKM  vblcb  are  beat  fortified  againsl 
roally  formidable  cauaaa  of  fallacy  ;  i 
thfl  eitample  already  givvn  of  inatbsmf 


under  aide  of  the  earth ;  but  the 
belief  would  follow  that  tliey  must 
fall  off.  Antipodes  were  not  unima- 
ginable, hut  they  were  unbelievable. 
On  the  other  band,  when  I  endea- 


tbetv 


I  ideas  refuse  to 


gether. 


help  figuring  to  myself  a  vast  space 
beyond  that  last  point.  The  com- 
bination is,  under  the  conditions  of 
our  eiperieoce,  unimaginable.  This 
double  meaning  of  inconc«ivable  it  is 
very  important  to  bear  in  mind,  for 
the  argument  from  inconcelvablraiesa 
almoat  always  turns  on  the  alternate 
substitution  of  each  of  those  meanlnga 
for  the  other. 

In  which  of  these  two  senses  does 
Mr,  Spencer  employ  the  term,  when 
he  msjces  it  a  test  of  the  iruth  of  a, 
proposition  that  its  negation  is  incon- 
ceivaUeT  Until  Mr.  Spenoer  ex- 
pressly stated  the  contrary,  I  inferred 
from  the  course  of  his  argument  that 
he  nke&nt  unbelievable.  He  has,  how- 
ever, in  a  paper  published  in  the  fifth 
numberoi  the  An-tnipA/^y  AecMic,  dis- 
claimed this  meaning,  and  declared 
that  by  an  inconceivable  proposition 
he  means  now  and  always,  "one  of 
which  the  terms  cannot,  by  any  effort, 
be  brought  before  consciousness  in  that 
relation  which  the  proposition  asserts 
between  them — a  proposition  of  which 
the  subject  and  predicate  offer  an  iu- 

tbougbt"  We  now,  therefore,  know 
po^tively  that  Mr,  Spenoer  always 
endeavours  to  use  the  word  Inconceiv- 
able in  this,  its  proper  sense  :  but  it 
may  yet  be  questioned  whether  his 
endeavour  is  always  successful ;  whe- 
ther the  other,  and  popular  use  of  the 
wcrd  doea  n*  sometimes  creep  in 
with  its  associations,  and  prevent  him 
from  maintaining  a  clear  separation 
between  the  two.  When,  for  example, 
be  says,  that  when  I  feel  cold  I  can- 
not conceive  that  I  am  not  feeling 
cold,  this  expression  cannot  be  trans- 
lated into  "  1  cannot  conceive  myself 
not  feeling  cold,"  for  it  is  evident  tb- 
M 
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I  can :  the  word  conceive,  therefore, 
in  here  used  to  eKpress  the  cecognition 
of  &  matter  oF  fact — the  perception  of 
truth  or  foliehood  ;  which  I  apprehend 
to  be  exactly  the  roeuiing  of  an  act  of 
belief,  aa  (Uatinguished  from  slaiple 
ooDception.  Again,  Mr.  Spencer  cilte 
the  attempt  to  coniwiTe  Bomething 

effort  to  cause  the  noo-eKistence  "  not 
of  a  conception  or  mental  representa- 
tion, but  of  a  beUef.  There  iB  need, 
therefore,  to  revise  a  coniidefable  part 
of  Mr.  Spenosr'g  language,  if  it  is  to 
be  kept  atwayB  consiatent  with  his 
definition  of  inconooivabillty.  But  in 
truth  the  point  is  of  little  importance, 
since  incoaceivabUitjr,  in  Mr.  Spencer's 
theory,  is  only  a  test  of  truth,  inasmuch 
ax  It  is  a  test  of  believability.  The 
inconceivablenees  of  a  auppoeitioD  is 
the  extreme  case  of  itg  unbelievabllity. 
This  is  the  very  foundation  of  Mr. 
ISpencer's  doctrine.  The  invariability 
of  the  belief  is  with  him  the  re^ 
guarantee.  The  attempt  to  conceive 
the  negative  is  mode  in  order  to  t«at 
the  inevitablenesa  of  the  belief.  It 
sliould  be  called,  on  attempt  to  btlUvt 
the  nt^ative.  When  Mr.  Spencer  aaye 
that  while  looking  at  the  aun  a  man 
cannot  conceive  that  he  Is  looking  into 
darkness,  he  ehould  have  said  that  a 
man  cannot  bdieiie  that  he  is  doing  bo. 
For  it  Ib  Burely  possible,  in  broad  day- 
li];ht,  to  imagine  oneself  looking  into 
dnrknoBS.*  Ab  Mr.  Spenoer  himself 
says,  apealdng  of  the  belief  of  our  own 
existence  :  "  That  he  might  not  exiBt, 
he  can  conceive  well  enough :  but 
tliat  he  dofi  not  exist,  he  finds  it  im- 
possible to  conceive,"  i.t.,  to  believe. 
So  that  the  statement  reEolves  Itself 
into  this  -  That  I  exist  and  that  I 
have  sensations,  I  believe,  because  I 
cannot  believe  otherwise.  And  in 
Lnctloii  be* 


king  into   dar 
.t  tlfa  Qhanna 


dar^su.    To  : 


this  case  every  one  will  admit  that 
the  impossibility  is  real.  Any  one's 
present  sensations,  or  other  ststes  of 
subjective  consciousness,  that  one  per- 
aoa  inevitably  Ijelieves.  ITiey  are 
facts  known  per  ee :  it  is  impossible 
to  ascend  beyond  them.  Their  nega- 
tive is  really  unbelievable,  and  there- 
fjpre  there  is  never  any  question  about 
believing  it.  Mr.  Spencer's  theory  la 
not  needed  for  these  trutha. 

But  according  to  Mr.  Spencer  there 
are  other  beliefs,  relating  to  other 
things  than  our  own  subjective  feel- 
ings, for  which  we  have  the  some 
guanmtee— which  are  in  a  nmilar 
manner  invariable  and  necesBary. 
With  regard  to  these  other  beliefa, 
they  cannot  be  neoeBsaiy.  since  they 
do  not  always  exist.  There  have  been, 
and  are,  many  persons  who  do  not  be- 
lieve the  reality  of  an  external  world, 
still  leas  the  reality  of  extension  and 
fignre  as  the  forms  of  that  external 
world  ;  who  do  not  believe  thatspace 
and  time  have  an  existence  indepen- 
dent of  the  mind — nor  any  other  of 
Mr.  Spencer's  objective  mtuitions. 
The  negations  of  these  alleged  invari- 
able bt^fs  ore  not  unbelievable,  for 
they  are  believed.  It  may  be  main- 
tained, without  obvious  error,  that 
we  cannot  inia^nc  tangible  objects  an 
mere  states  of  our  own  and  other 
people's  coneciousnesB  ;  that  the  per- 
ception of  them  irresistibiy  Buggests 
to  na  the  idea  of  something  external 
lo  ourselves  ;  and  I  am  not  in  a  con- 
dition to  say  that  this  is  not  the  fact 
(though  I  do  not  think  any  one  is  en- 
titled to  affirm  it  of  any  person  besidea 
himaelf).  But  many  thinkers  have 
believed,  whether  they  could  conceive 
it  or  not,  that  what  wo  represent  tu 
ourselVGH  aa  material  objects  are  mere 

plex  feelings  of  touch  and  of  muscu- 
lar action.  Mr,  Spencer  may  think 
the  inference  correct  from  the  un- 
imaginable to  the  unbelievable,  be- 
cause he  holds  that  belief  itself  is  but 
the  persistence  of  an  idea,  and  that 
what  we  can  succeed  in  imagining  we 
cannot  at  the  moment  help  ^prehend- 
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int(  na  Ijelievable.  But  uf  wliat  con- 
■eqiMDca  a  it  what  we  apptehend  at 
the  moment,  if  the  moment  U  in  ooo' 
trodiction  to  the  pennanent  Btate  of 
uar  mind  ?  A  penon  who  baa  been 
frighteoed  whsn  %n  infant  by  storiea 
of  ghitHt:^  though  he  diebelievea  them 
ID  after  jeara,  land  perhapa  never  be- 
lieved thein,)  may  be  unable  all  hia 
life  to  be  in  a  dark  place,  in  circum- 
itanceg  atiraulating  to  the  imagination, 
without  mental  diacamposure.  The 
idea  of  ghoata,  with  all  ita  attendant 
terron,  is  iireBiiiliblr  colled  tip  in  hi> 
mind  by  the  outward  oiccumatancea. 
Mr.  Spencer  may  aay,  that  while  he 
is  ander  the  influence  of  this  tenor  he 
docs  not  diabelieTe  in  ghoats,  but  haa 
•  temporary  and  uncontrollable  belief 
in  tliem.  Be  it  ao ;  but  allowing  it 
to  be  BO,  which  would  it  he  truest  to 
any  of  thja  loan  on  the  whole — that 
he  believes  In  ghoats,  or  that  he  doea 
not  believe  in  them  ?  Aaauiedly  that 
he  doea  not  believe  in  them.  The 
caee  ia  aimllar  with  thoae  who  diS' 
believe  a  material  nurld.  Though 
they  cannot  get  rid  of  the  idea ; 
though  while  locking  kt  a  aolid  object 
they  cannot  help  baving  the  concep 
tion,  and  therefore,  aooonling  to  Mr, 
tjpencer'a  metaphyaies,  themomentary 
belief,  of  ita  externality  ;  even  at  that 
moment  they  would  sincerely  deny 
holding  that  belief  i  and  it  wonld  be 
incorrect  to  call  them  other  than  die- 
believera  of  the  doctrine.  The  belief, 
therefore,  is  not  invariable ;  and  the 
teat  of  incouceivablenaas  fails  in  the 
only  cases  to  which  there  could  ever 
be  any  oocaaion  to  apply  it. 

That  a  thing  may  be  perfectly  be- 
lievable, and  yet  may  not  have  be- 
come conceivable,  and  that  we  may 
habitually  believe  one  aide  of  an  alter- 
native, and  conceive  only  in  the  other, 
la  familiarly  exemplified  in  the  state 
of  mind  of  educated  persona  respect- 
ing sunrise  and  aanset  All  educated 
penona  either  know  by  inveatigation, 
or  believe  on  the  authority  of  science, 
that  it  ia  the  earth  and  not  the  son 
which  movea  j  but  there  are  probably 
few  who  haintaally  eotKtiir  the  pheno- 


menon otherwise  than  as  the  aaoent 
□r  deacent  of  the  sun.  Assuredly  no 
one  can  do  so  without  a  prolonged 
trial ;  and  it  ia  probably  not  easier 
now  than  in  the  first  generation  after 
Copernicua.  Mr.  Spencer  does  not 
Bay,  "  In  looldng  at  sunrise  it  ia  im- 
posaible  not  to  conceive  that  it  ia  the 
sun  which  moves,  therefore  this  ia 
what  eveiybody  believes,  and  we  have 
all  the  evidence  for  it  that  we  can 
have  for  any  truth."  Yet  thia  would 
be  an  exact  parallel  to  his  doetrina 
alxiut  tlie  belief  in  matter. 

The  eiistenee  of  matter,  and  other 
Noumena,  aa  distinguished  from  the 
phenomenal  world,  remains  a  question 
of  argument,  as  it  was  befere  ;  and 
the  very  general,  but  neither  necaasary 
nor  universal,  belief  in  them,  a  tani^ 
as  a  psychological  phenomenon  to  ba 
expl»ned,  either  on  the  hypothesis 
of  ita  truth,  or  on  aome  other.  The 
belief  is  not  a  concluxive  proof  of  its 
own  truth,  unless  there  are  no  Such 
thtnga  aa  idola  iribUi;  but  being  a 
fact^  it  calls  on  antagonista  to  show, 
from  what  except  the  real  eitstenc* 
of  the  thing  beheved,  so  general  and 
apparently  apoutaneous  a  belief  can 
have  originated.  And  its  opponents 
have  never  heeitated  to  acoept  this 
challenge.*  The  amount  of  their 
aucceas  in  meeting  it  will  probably 
determine  the  ultimate  verdict  of 
philosophers  on  the  queation. 

g  4.  In  ■  reviaion,  or  rather  recon- 
struction of  his  "Principles  of  Psy- 
chology," as  one  of  the  etages  orplat- 
fonns  in  the  imposing  structure  of  his 
System  of  Philosophy,  Mr.  Spencer 
haa  resumed  what  he  justly  terms  t 
the  "amicable  controveray  that  has 
been  long  pending  between  us  ;  "  ex- 
pressing at  the  same  time  a  regret, 
which  I  cordially  share,  that  "this 
lengthened  exposition  of  a  single  point 
of  difference,   unaccompanied   by  an 

■  I  have  mjHlf  accepted  the  contMt,  and 
f<iuj,-lit  it  out  on  thiH  bstlle-ground.  In  the 
elcveiiUi  chapter  ul  Aji  EtaMixalitiKtf  Sir 
ffiUiain  Hamaiiiii'i  Fhilaiaphy. 
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expoBition  of  the  numerous  points  of 
concurrence,  unavoidably  produces  an 
nppearance  of  diment  very  far  greater 
than  that  which  exiats."  I  believe, 
with  Mr.  Spencer,  that  tile  difference 
between  ua^  if  meaaured  by  our  con- 
cluBioni,  ia  "  auperfioial  rather  than 
Bubatantiol ; "  and  the  value  I  attach 
to  BO  great  an  amount  uf  agreement, 
in  tlie  field  of  analytic  psychology, 
with  a  thinker  of  bis  force  and  depth, 
is  Huch  as  I  can  hardly  overstate.  But 
I  also  agree  with  him  that  the  differ- 
enoe  which  exists  in  our  premises  is 
one  (rf  "  profound  importMice,  philo- 
sopliicaUy  considered  ;  "  and  not  to 
lie  dismissed  while  any  part  of  the 
case  of  either  of  us  has  not  been  fully 
examined  and  discussed. 

In  his  present  statement  of  the 
Universal  Postulate,  Mr.  Spencer  haa 
exchanged  his  former  expression, 
"beliefs  which  invariably  exist,"  for 
the  following:  "cognitions  of  which 
th«  predicates  invariably  exist  along 
with  their  eiibjects."  And  he  says 
that  "an  abortive  effort  to  conceive 
the  negation  of  a  proposition,  shows 
that  the  cognition  expressed  is  one  of 
which  tlie  predicate  invariably  exists 
along  with  its  subject ;  and  the  dis- 
covery that  the  predicate  invariably 


along 


rt  this 


subjeci 


B  the 


Lscogni 

'e  compelled  to  accept."  Both  these 
premises  of  Mr.  Spencer's  Bytlogism  I 
am  able  to  assent  to,  but  in  different 
semes  of  the  middle  term.  If  the 
invariable  existence  of  the  predicate 
along  with  its  subject  ia  to  be  under, 
stood  in  the  moet  obvious  meaning, 
as  an  existence  in  actual  Nature,  or  in 
other  words,  in  our  objective  or  sen- 
sational experience,  I  of  course  admit 

to  accept  the  propoaitioo  ;  but  then  I 
do  not  admit  that  the  failure  of  an 
attempt  to  conceive  the  negativi 
proves  the  predicate  to  be  always  co 
existent  with  the  subject  in  actiia 
Nature.  If,  oa  the  other  hand,  (which 
I  believe  to  be  Mr.  Spencer's  mean- 
ing,) the  invariable  existence  of  the 
predicate  along  with  the  subject ' 


understood  only  of  our  conceptive 

faculty,  i.e.  that  the  one  is  inseparable 

from  the  other  in  our  thoughts  ;  then, 

indeed,  the  inability  to  separate  the 

two  ideas  proves  their  inseparable  cou- 

inction,  hero  and  now  in  the  mind 

hich  has  failed  tn  the  attempt ;  but 

lis  inseparability  in  thought  does  not 

rove  a  corresponding  inseparability 

1  fact,  nor  even  in  the  thoughts  liif 

ther  people,  or  of  the  same  person  in 

possible  future. 

"  That  some  propositions  have  been 
wrongly  accepted  as  true,  because 
"leir  negations  were  supposed  incon- 
iivable  when  they  were  not,"  does 
>t,  in  Mr.  Spencer's  opinion,  "  dis- 
prove tlie  validity  of  the  test ; "  not 
only  because  any  test  whatever  "ia 
liable  to  yield  untme  results,  either 
from  incapacity  or  from  carelessness 
"  see  who  use  it,"  but  because  the 
propositions  in  question  "  were  com- 
plex propositions,  not  tobeeatobliaheil 
by  a  test  applicable  to  propositions  no 
further  decomposable. "  "A  test  tegi- 
tiraatoly  applicable  to  a  simple  pro- 
[losition  the  subject  and  predicate  of 
which  are  in  direct  relation,  cannot 
be  legitimately  applied  to  a  complex 
proposition,  the  subject  and  predicate 
of  which  are  indirectly  related  through 
lie  many  simple  propositions  implied." 
That  things  which  are  equal  lo  the 
tme  thing  are  equal  to  one  another, 
I  a  fact  which  can  be  known  by  direct 
comparisim  of  actual  or  ideal  relationB. 
.  But  that  the  square  of  the 
^ ,  thenuse  of  a  right-angled  triangle 
equals  the  sum  of  the  squares  of  Mie 
other  two  sides,  cannot  be  known 
immediately  by  comparison  of  two 
states  of  consdousnese :  here  the 
truth  can  be  reached  only  mediately, 
through  a  aeries  of  simple  judgments 
respecting  the  likenesses  or  unlike- 
nesses  of  certain  relations,"  More- 
over, even  when  the  proposition  admits 
of  being  tested  by  immediate  con- 
sciousness, people  often  n^lect  to  do 
it.  A  schoolboy,  in  adding  up  a 
column  of  figures,  will  say  "  35  and 
9  are  46,"  though  this  is  contrary  to 
the  verdict  whirii  Cf 
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when  35  and  9  are  reallj  called  up 
before  it ;  but  this  is  Dot  done.  And 
not  only  Bchodboys,  but  Toen  and 
thinkeis,  do  not  alwaye  "diatinctly 
translBte  into  their  eqoiTalent  stat^ 
of  coDBcioiiencss  the  words  they  use." 
It  ia  but  just  to  give  Mr.  Spencer's 
doctrine  the  benefit  of  the  linutation 
he  claims,  viz.  that  it  is  onty  applicable 
U>  propoeitionB  which  are  imsented  to 
on  aimple  inspection,  wkhout  any  In- 
tj^vening  media  of  proof.  But  this 
limitation  does  not  exoliide  some  of 
the  moBt  marked  instances  of  proposi- 
tions now  known  to  be  false  or  ground- 
less, but  whose  negative  waa  once 
found  inconceivable:  such  as,  that  in 
siinrise  and  sunset  it  is  the  sun  which 
nioveq  ;  that  gravitation  may  exist 
without  an  intervening  medium  ;  and 
even  the  case  of  antipodes.  The  dis- 
tinction drawn  by  Mr,  Spencer  is  real ; 
btit,  in  the  case  of  the  propositions 
claased  by  him  as  aunplex,  conscioiie- 
aeaa,  until  the  media  of  proof  are 
supplied,  gives  no  verdict  at  all :  it 
neither  declares  the  equality  of  the 
square  of  the  hypotbenuse  with  the 
sum  of  the  squares  of  the  sides  to  be 
inconceivable,  tior  their  inequality  to 
be  iuconceivabte.  But  in  all  the  three 
cases  which  I  have  juat  cited,  the  in- 
conceivability seems  to  bo  apprehended 
directly ;  no  train  of  argument  was 
neede<i,  as  in  the  case  of  the  square  of 
the  hypothenuse,  to  obtain  the  verdict 
nfransdousnessonthepoint.  Neither 
ia  any  of  the  three  a  case  like  that  of 
the  Bcluiolboy's  mistake,  in  which  the 
mind  was  never  really  brought  into 
contact  with  the  proposition.  They 
nre  cases  in  which  one  of  two  opposite 
predicates,  mero  ad»pectu,  seemed  to 
be  incompatible  with  the  subject,  and 
the  other,  therefore,  to  be  proved 
always  to  exist  with  it.* 


As  now  limited  by  Mr.  Spencer, 
the  ultimate  cogniticois  tit  to  be  sub- 
mitted to  hia  test  are  aaiy  tboee  of  so 
universal  and  elementaiy  a  character 
as  to  be  represented  in  the  earliest 
and  nKet  unvarying  experience,  or 
apparent  experience,  of  all  mankind. 
In  such  cases  the  inconceivability  of 
the  nf^tive,  if  real,  is  accounted  for 
by  the  experience  :  and  why  (I  have 
asked)  should  the  truth  be  tested  by 
the  inconceivability,  when  we  can  go 
farther  back  for  proof — namely,  to 
the  experience  itself  ?  To  this  Mr. 
Spencer  answers,  that  the  experiences 
cannot  be  all  recalled  te  mind,  and  if 
recalled,  would  be  of  unmanageable 
multitude.     To  test  a  ■■■      . 


xperiE 


"  before  accepting  as  certain  the  pro- 
position that  any  rectilineal  figure 
must  have  as  many  angles  aa  it  has 
sides,"  I  have  "to  thmk  of  every 
triangle,  square,  pentagon,  hexagon, 
Ac,  which  I  have  ever  seen,  and  to 
verify  the  asserted  relation  in  each 
cose."  I  can  only  say,  with  surprise, 
that  I  do  not  understand  this  to  be 
the  meaning  of  an  apf>eal  to  experi- 
ence. It  is  enough  to  know  that  one 
bos  been  seeing  the  fact  all  one's  life, 
and  baa  never  remarked  any  instance 
to  the  contrary,  and  that  other  pewle, 
with  every  opportunity  of  dwervation, 

took  tlie  imtiiro  of  concoptioD.  Conception 
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nnanlmauBly  declare  tbe  Boma  thiDg. 
It  is  true,  even  this  ex|ierieiice  may 
bs  iDBufficient,  ttud  bo  it  might  be 
even  if  I  could  reoall  to  mind  avery 
(nabUMe  of  it  i  but  its  inaufficiency, 
initsad  of  being  brought  to  light,  ia 
diiguiaed,  if,  '""t^""*  of  sifting  the 
eiperienoe  itaelf,  I  appeal  to  ■  teat 
which  bean  no  relation  to  the  euflS- 
cieno;  of  the  experience,  but,  at  the 
most,  only  to  ita  familisrity.  Thsae 
lemarka  do  not  lose  their  force  even 
if  we  iMlieve,  with  Mr.  Spencer,  that 
mental  tendencies  origiuallv  derived 
from  axpsrienca  impresa  tDemaalvea 
permanently  on  the  oerebral  atnieture 
and  are  tranamitted  by  inhcritonae. 
BO  that  modes  of  thinkmg  which 
Boquirod  by  the  race  become  innate 
and  d  priori  in  the  individual,  thus 
repreienting,  in  Mr.  Spencer's  opi  ' 
the  expariencs  of  his  progenitoi  . 
addition  to  his  own.  All  that  would 
follow  from  thia  ia,  that  a  conviction 
might  be  really  innate,  i.e.  prior  to 
individual  experience,  and  yet  not  be 
true,  aince  (he  inherited  tendency  to 
accept  it  may  have  been  or^nolly 
the  result  of  other  oauaea  than  ita 
truth. 

Mr.  Spencer  would  have  a  much 
atronger  case  if  he  could  really  show 
that  the  evidence  of  Heaaoning  resta 
on  the  Paatnlate,  or,  in  other  worda, 
that  we  believe  that  a  conclusion 
follows  from  premiaea  only  because 
wa  cannot  conceive  it  not  to  follow. 
But  thia  statement  aeema  to  me  to  be 
of  the  Bome  kind  aa  one  I  bavo  pre- 
viously commented  on,  viz.  that  I 
believe  I  aee  light,  because  I  cannot, 
while  the  aensation  remains,  conceive 
that  I  am  looking  into  darkness. 
Both  these  statements  seem  to  me 
incompatible  with  the  meaning  {aa 
very  rightly  limited  by  Mr.  Spencer) 
of  the  verb  to  connaive.  To  say  that 
wtien  I  amirehend  that  A  ia  B  and 
that  B  is  C,  I  cannot  conceive  that  A 
is  not  C,  is  to  my  mind  merely  to  say 
that  I  am  compelled  to  beliere  that  A 
is  C.  If  to  conceive  be  taken  in  its 
proper  meaning,  viz.  to  form  a  mental 
tHpreaeutation,  • ■■ '—  -ble  t.)  con- 


oaive  A  aa  not  being  C.  After 
assenting,  with  full  understanding 
to  the  Copemican  proof  that  it  ia  the 
earth  and  not  tbe  auu  that  moves,  I 
not  only  can  conoeive,  or  represent  to 
myself,  aunaet  oa  a  motion  irf  the  aun, 
but  almoat  every  one  Gnda  this  con- 
ception of  Bunaet  eaaier  to  form  than 
that  which  they  nevertheless  know  to 
be  the  true  one. 

S  S-  Sir  William  HamUton  iBlda  «a 
I  do,  that  inconceivability  is  no  crite- 
rion of  impoBsilnlity.  "There  ia  no 
ground  for  inferring  »  certain  fact  to 
be  impoeaible,  merely  from  our  inabil- 
ity tocooceive  its  possibility."  "Things 
there  are  which  nuy,  nay  mutt,  be 
true,  of  which  the  understanding  ia 
wholly  unable  to  conatrue  to  itself  the 
possibility."  '  Sir  William  Hamilton 
is,  however,  a  firm  believer  in  tbe  A 
priori  character  of  many  axioms,  and 
of  the  sciences  deduced  from  them ; 
and  is  so  for  from  considering  thoae 
axiome  to  rest  oo  the  evidence  of  ex- 
perience, that  he  declares  certain  of 
them  to  be  true  even  of  Noumeua — of 
the  Unconditioned — of  which  it  is  one 
of  the  principal  aima  of  hia  philosophy 
to  prove  that  the  nature  of  our  facill- 
tiea  deboTB  as  from  having  any  know- 
ledge. TliB  axioma  to  which  he  attri- 
butea  thia  exceptional  emancipation 
from  the  limita  which  confine  all  our 
other  possibilities  of  knowledge;  the 
cbinlis  through  which,  as  he  represents, 
one  ray  of  fight  finds  ita  way  to  us 
from  behind  the  curtwn  which  veils 
f  romua  the  myaterioua  world  of  Things 
in  tbemaelves, — are  the  two  principlea 
which  he  tenna,  after  the  achoolmeu, 
the  Principle  of  Contradiction  and 
Uie  Principle  of  Excluded  bliddlo: 
the  first,  that  two  contradictory  pro- 
positions cannot  both  be  true ;  the 
aecond,  that  thev  cannot  both  be  falae. 
Armed  with  theae  logical  weapons, 
we  may  boldly  face  Things  in  UieiB- 
aelvea,  and  tender  to  them  the  double 
alternative,  sure  that  they  muat  abso- 
lutely elect  one   or   the   other  side, 
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though  we  ta»,y  be  for  ever  precluded  ' 
from  diacovering  which.  To  take  liia 
favourite  eiuin|^e,  we  caiuiot  coooeive 
the  inEiiite  diviaibilit;  of  matter,  and 
we  cannat  conceive  a  minimum,  or  end' 
to  divisibility :  yet  one  or  the  other 
must  be  true. 

An  I  have  hitherto  sud  Dothing  of 
the  two  wuoma  in  queatioii,  tfaose  of 
Contradiction  aadof  Excluded  Uiddle, 


aable  ( 


wider  the! 


here.  The  formi 
affirmative  piopodtion  and  the  cor- 
responding  negative  pnHxnition  can- 
not both  1m  true ;  which  haB  generally 
bfeli  held  to  be  intuitivel;  evident 
Sir  William  Hamilton  and  the  Ger- 
mans consider  it  to  be  the  statement 
in  worda  of  a  form  or  law  of  our 
thinking  faculty.  Other  philoaopbers, 
not  less  deserving  of  coneideratiou, 
deem  it  to  be  an  identical  proposition, 
an  osaertion  involved  in  the  meaning 
of  tho  tprms ;  a  mode  of  defining 
Negation,  and  the  word  Not. 

I  am  able  to  go  one  step  with  these 
loal.  An  affirmative  assertion  and  iti 
negative  ore  not  two  independent 
ASBcrtious,  connected  with  each  other 
only  OS  mutually  incompatible.  That 
if  the  negative  be  true,  the  affirmative 
muet  be  false,  really  is  a  mere  identi- 
cal proposition  ;  for  the  negative  pro- 
position asBerta  nothing  but  the  f  olaity 


Of  the 


no  othei 


'  meaning  whatever. 
Principium  Controdictionis  should 
therefore  put  off  the  ambitious  phrase- 
ology which  gives  it  the  air  of  a  fun- 
damental antithesis  pervading  nature, 
and  should  be  enunciated  in  the 
simpler  form,  that  the  same  proposi- 
tion cannot  at  the  same  time  be  false 
and  true.  But  I  con  go  no  farther 
with  the  Nominalists ;  for  I  cannot 
look  upon  this  last  as  a  merely  verbal 
proposition.  I  consider  it  to  be,  like 
Other  aiiouis,  one  of  our  first  and  most 
familiar  generalisations  from  experi- 
ence. The  original  fonndattnn  of  it 
r  take  to  be,  that  Belief  and  Diebelief 
are  two  diffeivnt  mental  states,  ex- 
cluding one  another.  This  we  know 
bj  the  simplest  observation  of  our  own 


minds.     And  if  we  GarrjouTdteerva- 

tion  outwards,  we  also  find  that  light 
and  darkness,  sound  and  silence,  mo- 
tion and  quiescence,  equality  and  in- 
equality, preceding  and  following,  suc- 
cession and  simultaneousness,  any 
positive  phenomenon  whatever  and 
its  negative,  are  distinct  phenomena, 
pointedly  contrasted,  and  the  one 
always  absent  where  the  other  is  pre- 
sent. I  consider  the  maxim  in  ques- 
tion to  be  a  geueralisation  from  all 
these  facts. 

In  like  manner  aa  the  Principle  of 
Contradiction  (that  one  of  two  contra- 
dictories must  be  false)  means  that  an 
asaertion  cannot  be  iotk  true  and  false, 
so  the  Principle  of  Excluded  Middle, 
or  that  one  of  two  contradictories 
most  be  true,  means  that  an  oaaertion 
must  be  eUher  true  or  false :  either 
the  affirmaUve  is  true,  or  otherwise 
the  negative  is  true,  which  means  tbnt 
the  affirmative  IB  false.  I  cannot  help 
thinking  this  principle  a  surprising 
specimen  of  a  so  called  necessity  <d 
Thought,  since  it  is  not  even  true,  un- 
less with  a  large  qualification.  A  pro- 
position must  be  either  true  or  false, 
prodded  that  the  predicate  be  one 
which  can  in  any  intelligible  sense  be 
attributed  to  the  subjeot  (and  as  this 
is  always  assumed  to  he  the  cose  in 
treatises  on  logic,  the  axiom  is  always 
laid  down  there  as  of  absolute  truth). 
"  Abracadabra  is  a  second  intention  " 
is  neither  true  ninr  false.  Between 
the  true  and  the  false  there  is  a  third 
poBsihility,  the  Unmeaning ;  and  this 
alternative  is  fatal  to  Sir  William 
Hamilton's  extension  of  the  maxim 
to  Noumena.  That  Matter  must 
either  have  a  minimum  of  di\-isibility 
or  be  inGnitely  divisible,  is  more  than 

place,  Motter,  in  ony  other  than  the 
phenomenal  sense  of  tho  term,  may 
not  exist ;  and  it  will  scarcely  be  SMd 
that  a  nonentity  must  be  either  in- 
finitely or  finitely  divisible.  In  the 
second  place,  though  matter,  con- 
sidei'ed  as  the  occult  cause  of  oub 
sensations,  do  really  exist,  yet  wliat 
we  call  divisibility  may  be  on  attri- 
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buto  only  of  our  sensatiODi  of  sight 
and  touch,  and  not  of  (heir  uncognia- 
able  oause.  Divisibility  may  nut  be 
predicabla  at  all,  .in  any  intelligible 
Bense,  of  Things  in  Themselves,  nor 
therefore  of  Matter  in  itself ;  and 
the  assumed  necessity  of  being  either 
infinitely  or  finitely  divisible  may  be 
an  inapplicable  alternative.  On  this 
quesUon  I  am  happy  to  have  the  full 
concurrence  of  Ab.  Heirbert  Spencer, 
fmm  whoae  paper  in  the  FortnigkUy 
Aetneio  I  extract  the  following  pas- 
sage. Vbe  germ  of  an  ides  identical 
with  that  of  Mr.  Spencer  may  be 
found  in  the  present  chapter,  about 
a  p^e  ijack,  but  in  Mr.  Spencer  it 
is  not  an  undeveloped  thought,  but 
a  philoaophical  theory. 

"When  rememberingftcertai  11  thing 
as  in  a  certain  place,  the  place  and  the 
thing  are  mentally  represented  io^e- 
ther;  while  to  thinlt  of  the  non-eiia- 
ten^e  of  the  tiling  in  that  place  Implied 
a  coiisciousnesa  in  which  the  place  is 
represented,  but  not  the  thing.  Sinii- 
Urly,  if  instead  of  thinking  of  an  ob- 
ject as  colourless,  we  think  uf  its 
having  colour,  die  change  conaiats  in 
the  Edition  to  the  concept  of  au 
element  that  was  before  absent  from 
it— the  object  cannot  be  thought  of 
first  as  red  and  then  as  not  red, 
witbunt  one  oompoitent  of  the  thought 


experience  that 
some  mental  states  are  directly  de- 
structive of  other  states.  It  formu- 
lates a  certain  absolutely  constant 
law,  that  the  appearance  of  any  posi' 
tive  mode  of  consciousness  cannot 
occur  without  excluding  a  correlative 
negative  mode  ;  and  that  the  negative 
mode  cannot  occur  without  excluding 
the  correlative  pomtive  mode,  the  an- 
tichesia  of  positive  and  negative  being, 
indeed,  merely  an  eipreesiffli  of  tbjs 
experience.     Hence  it  follows  that  if 


la  of  tl 


modes  it  must  be  in  the  other." 

I  niustherecloaetbiasupplementary 
chapter,  and  with  it  the  Second  Boole. 
The  Theory  of  Induction,  in  the  moet 
comprehensive  sense  of  the  term,  will 
form  the  subject  of  the  Third. 
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§  I.  The  [iortion  O 
quiry  upon  which  we  are  now  oboiit 
t«  enter  may  bo  conaideFed  as  the 
jHTiicipal,  both  frooi  ita  surpassing  ■" 
intricacy  all  the  other  branches, 


consequently  all  Proof,  and  alt  dis- 
covery irf  truths  not  self -evident,  con- 
MBtB  of  inductioiiB,  and  Ae  interpre- 
tation of  inductions ;  that  all  our 
knowled^,  not  intuitive,  cranea  to 
IK  cxohiaively  fnnn  that  source.  What 
Induction  in,  therefore,  and  what  con- 
ilitiona  rtnder  it  legitimate,  cannot 
but,be  deemed  the  main  question  of 
the  science  of  logic  —  the  question 
which  iucliidea  ^1  otheis.  It  ix. 
however,  <Bw  which  professed  writiirs 
on  k^ic  have  almost  entirely  passed 
over.     The  generalitisB  of  the  subject 


have  not  been  altogetliec  neglected  by 
metaphysicians  ;  iMit,  iot  want  of  sui- 
IkienC  acquaintance  with  the  processes 
by  which  Bciencc  lias  actually  euc- 
'  '  '  ttabliflhiog  general  truthn, 
Lie  of  the  loductivi 
when  unexcpptioi 
to  correctness,  hns  not  been  specific 
enough  to  be  made  the  foundation  of 
practical  rules,  which  nught  be  for  in- 
duction itself  what  the  rules  of  the 
Byllogism  are  for  the  interpretation 
of  induction  ;  while  those  by  whom 
phjreical  sdeDce  has  been  carried  tc 
Its  present  state  of  improvement — 
and  who,  to  arrive  at  a  complete 
theory  of  the  process,  needed  only  to 
generalise,  and  adapt  to  all  varirties 
of  problems,  the  methods  which  thpy 
thnn^lves  employed  in  their  habitual 
pursuits— never  until  very  lately  made 
any  aerious  attempt  to  philoaophiBc  on 
the  subject,  nor  regarded  the  inode  in 
which  they  arrived  at  their  conclusions 
as  deserving  of  study,  independently 
of  the  co<M!luaiona  themselves. 

§3.  Foi- the  purposes  of  the  pieser 
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inquiry,  Induction  may  be  deficeil,  the 
operatiou  of  discovering  and  proving 
gematl  ^(^lositions.  It  is  true  that 
(as  already  eholFiilUn  |»ui.nn  af  in- 
directly ascertaining  individual  facts 
ia  as  tcnly  inductive  as  that  by  which 
we  establieh  general  trutha.  But  it 
ia  not  a  different  kind  of  induction  ; 
it  is  a  form  of  the  very  same  process  ; 
vince,  on  the  one  hand,  generola  are 
but  collections  of  particulars,  definite 
ill  kind  but  indefinite  in  number;  and 
on  the  other  hand,  whenever  the  evi- 
dence which  we  derive  from  observa- 
tion of  known  cases  justifies  us  in 
drawing  an  inference  respecting  even 
one  unknown  case,  we  shinild  on  the 
same  evidence  be  justified  in  drawing 
a  similar  inference  with  respect  to  a 
whole  dasa  of  cases.  The  inference 
either  does  not  hold  at  all,  or  it  holds 
in  all  oases  of  a  certain  description  ; 
in  all  cases  which,  in  certain  dennable 
respects,  resemble  those  we  have  ob- 

If  these  remarks  are  just ;  if  the 
principles  and  rules  of  inference  are 
the  same  whether  we  infer  general 
propositions  or  individoal  facta  ;  it 
follows  that  a  complete  logic  oE  the 
sciences  would  be  also  a  complete 
logic  of  practical  tiusiness  and  com- 
mon life.  Since  there  is  no  case  of 
legitimate  inference  from  experience, 
in  which  the  conclusion  may  not 
legitiuiately  be  a  general  proposition, 
an  analysis  of  the  process  bj  which 
general  truths  are  arrived  at  is  vir- 
tually an  analysis  of  all  induction 
whatever.  Whether  we  are  inquir- 
ing into  a  scientific  principle  or  into 
an  individual  fact,  and  whether  we 
proceed  by  eiperinient  or  by  ratio- 
cination, every  step  in  the  train  of 
inferences  is  essentially  inductive, 
and  the  legitimacy  of  the  induction 
depends  In  both  cases  on  the  aame 
conditions. 

True  it  Is  that  in  the  cose  of  the 
practical  inquirer,  who  ia  endeavour- 
ing to  ascertain  facts  not  for  the  pur- 
poses of  science  but  i<a  those  of  busi- 
ness, such,  for  instance,  as  the  advocate 
or  the  judge,  the  chief  difficulty  is  one 


in  which  the  principles  of  induction 
will  afford  him  no  assistance.  It 
lies  not  in  making  his  indiw^ioTig, 
iitfiBtiwHieetianoEthem;  in  choos- 
ing from  among  all  general  propoai- 
tions  ascertained  to  he  trae,  those 
which  furnish  marks  by  which  he 
may  trace  whether  the  given  subject 
poBiesies  or  not  the  predicate  in 
question.  In  arguing  a  doubtful 
question  of  fact  before  a  jury,  the 
general  propositions  or  principles  to 
which  the  advocate  appeals  ore  mostly, 
in  themselves,  sufficiently  trite,  and 
assented  to  aa  soon  as  stated :  his 
skill  lies  in  bringing  his  case  under 
those  propoeitiona  or  principles  ;  in 
calling  to  mind  auch  of  the  known  or 
received  maxima  of  probability  as  ad- 
mit of  application  to  the  case  in  hand, 
and  selecting  from  among  tbem  thiise 
best  adapted  to  his  object.  Success 
is  here  dependent  on  natural  or  ac- 
quired sagacity,  aided  by  knowledge 
of  the  particular  subject  and  of  sub- 
jects alhed  with  it.  Invention,  though 
it  can  be  cultivated,  cannot  be  rednced 
to  rule  ;  there  is  no  science  which  will 
enable  a  man  to  bethink  himself  of 
that  which  will  suit  his  purpose. 

But  when  he  hat  thought  of  some- 
thing, science  can  tell  him  whether 
that  which  he  hne  thought  of  will 
suit  hie  purpose  or  not.  The  inquirer 
or  arguer  must  be  guided  by  his  own 
knowledge  and  sagacity  in  the  choice 
of  the  inductions  out  of  which  he  will 
construct  his  argument.  But  the  vali- 
dity of  the  at^ment  when  constructed 
depends  on  principles  and  must  ba 
tried  by  tests  which  are  the  same  for 
all  descriptions  of  inquiries,  whether 
the  result  be  to  give  A  an  estate,  or 
to  enrich  science  with  a  new  genenU 
truth.  In  the  one  case  and  in  ^e 
other,  the  senses,  or  testimony,  must 
decide  on  the  individual  facts ;  the 
rules  of  the  syllogism  will  determine 
whether,  thoso  facts  being  supposed 
correct,  the  caae  really  falls  witliin 
the  formulae  of  the  different  induc- 
tions under  which  it  has  been  suc- 
cessively brought  1  and  finally,  the 
legitimacy  of  the  inductions  them- 
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A  Iw  ileciJeil  bji  other  rules,   eaiib' 
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vtstigate.  If  this  tbira  part  _ .  ... 
(neratum  ba,  in  many  cJ  the  ques- 
tibai  at  urutical  life,  not  th«  inoet, 
but  the  lekBt  arduous  portioii  al  it, 
we  bava  aeea  that  thia  is  also  the  case 
in  aonta  great  deputmenta  of  the  Geld 
iif  science ;  in  all  thoH  whicii  are 
prinoipally  deductive,  and  most  al  »U 
in  inatbemBtiiBi  where  the  inductions 
tbeniBelvus  are  few  in  number,  and  bo 
ubviuuH  and  elementary  tbat  tbcy  seem 
to  iUmd  in  no  need  of  tbe  evidenoe  of 
experieoce,  while  to  combine  them  so 
OB  to  prove  a.  given  theorem  or  solve 
a  problem  may  call  for  the  utmost 
r  r .!...  m,^  contrivance 


with  whioh  oi 


rifted. 


If  the  identity  of  the  logical  pro- 
tx^ss  which  prove  particular  facta 
and  those  which  establish  Benera] 
scientific  truths  required  any  addi- 
tion^ oonfirmatioD,  It  would  be  suf- 
ficient to  considBr  that  in  tnaay 
branchaa  of  scieuce  single  facte  have 
to  be  proved,  aa  well  aa  principles ; 
facta  as  oompletely  individual  as  any 
tliat  are  debated  in  a  court  of  justice, 
but  which  are  proved  in  the  same 
manner  aa  Itho  other  truths  of  the 
science,  and  without  disturbing  in 
any  degree  tbe  homogeneity  iM  its 
method.  A  remarkable  exampif  ' 
this  is  afforded  by  astronomy. 
individual  facts  on  which  that  acii 
gioinids  ita  most  important  da 
tioDS,  such  facts  as  the  magnitudes 
ol  the  bodies  of  the  solar  system, 
tlieir  diatancee  from  one  anothr^r,  the 
figure  of  tite  earth,  and  its  rotation, 
are  scarcely  any  of  thmn  accessible  to 
our  mean  of  direct  (Enervation  ;  ttbey 
are  ^Ted  indirectly  bv  the  aid  of  in- 
ductitXB  founded  on  otber  facta  which 
we  can  more  easily  reach.  For 
ample,  the  distance  of  the  moon  f 
the  earth  was  determined  by  a  very 
'  circuitous  process.  Tlie  share  which 
direct  obeervation  had  in  tbe  vi 

the  same  instant,  the  zenith  dit^taiii 
of  the  moon,  aa  seen  from  two  poii 
very  remote  from  one  ari'jtiier  on  t 
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angular  dietancea  ascertained 
their  sug^ements ;  andsince  the  angle 

tbe  earth's  centre  subtended  bythe 
distance  lietween  the  two  placea  of  ob- 
was  deducible  by_yiherica] 
ttigottometry  from  the  latitude  and 
longitude  of  those  pLices,  the  angle 
at  the  moon  subtended  by  tbe  same 
line  became  the  fourth  angle  of  a 
quadrilateral  of  which  the  other  three 
angles  were  known.  Tbe  four  angles 
being  thus  ascertained,  and  two  sides 
of  the  quadrilateral  being  radii  of  the 
earth ;  the  tvra  remaining  aides  and 
iagonal,  or  In  other  words,  the 
s  distance  from  the  two  places 
of  observation,  and  from  the  centre 
of  the  earth,  could  be  aHcertained,  at 
least  in  terms  of  the  earth's  radius, 
from  elementary  theorems  of  geo- 
metry. At  each  step  in  tliis  demon- 
stratun  a  new  induction  in  taken  in, 
represented  in  the  aggr^nte  of  its 
results  by  a  general  propoaition. 

Not  only  IS  the  process  by  which 
au  individual  Hatronomical  fact  waa 
thus  ascertained  exactly  umilar  Ur 
iboBe  by  which  the  same  science 
establiahea  ita  general  truths,  but  al^ 
(as  we  have  showu  to  be  the  caac  in 
all  Intimate  reasoning)  a  general 
pmcoaition  might  have  been  con- 
cluded inBtead  of  a  siiigle  fact  In 
strictncse,  indeed,  the  result  of  the 
reHBoning  ii  a  general  proposition  ;  a 
theorem  respecting  the  distance,  not 
of  the  moon  in  particular,  but  of  any 
inaccessible  object ;  showing  in  what 
relation  that  distance  atanda  to  cer- 
tain other  quantities.  And  althou"h 
the  moon  ia  almost  the  only  heavenly 
body  the  dieUnce  of  which  from  the 
earUi  can  really  be  thus  ascertained, 
this  is  merely  owing  to  the  accidental 
circumstances  of  the  other  heavenly 
bodies,  whicli  render  them  incapable 
of  attiwding  such  data  as  the-  applica- 
tion of  the  theorem  requires  ;  for  the 
theorem  itself  is  as  true  of  them  aa  it 
ia  of  the  moon.- 
•  Ur.  Whswell  thinka  it  Impraper  tu 


We  shall  fall  into  im  error,  then, 
it,  in  treating  erf  Induction,  we  limit 
our  attention  to  the  establish  meiit  of 
general  prmoaitiong.  The  principies 
and  niles  ol  Induction  as  directed  to 
this  end,  aiB  the  (oinciples  and  rules 
uf   all  Induction  ;  and  the  logic    ~' 

cable  to  all  inquiries  Ic 
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tion  of  the  mind  by  which 
tliat  what  we  knon'  to  be  true  m  a 
particular  caae  or  cases,  will  be  true 
ni  all  cawB  which  resemble  tho  for- 
mer in  certain  aaaignablt!  respedH. 
In  other  wardii.  Induction  is  the  pro- 
ccHB  by  which  we  conclude  that  wliat 
U  true  of  certain  individuak  <rf  r 
class  is  true  of  the  whide  claiB,  o 

general  inxl.h.  Inductinn,  hs  h^b,  (PAiro 
»pAj<|/"iiucorir.w»p.  a^5,)"iHiiot  the  oara 

ditcUon  ift  expori«ic«  or  obeervaticm  cor 
irioBrfy  Iwksd  »t  in  n  ^mt-al  fotiii.    Thi 

luirti  ol  that  kuonlBdEe  vMch  is  science. 
And  ba  ol^ects  (p.  141)  to  Ihs  mods  i; 

llibi^work,^  an  undue"«i1«iiBlan  of  tha 
Urm  "not  only  to  the  caaealo  which  th 
general  Induction  la  conaciauslj'  applied  t 
a  particular  inataiice,  but  to  tbe  caaca  t 
which  the  putlcukr  Initanco  is  dealt  wll 

ill  which  experience  can  be  anaertGd  c 

rir  uiidenlDod  as  g,  getieml  proposition, 
fusion  of  knowlodgB  with  praotionl  ler 


that  what  is  (rue  at  c 
will  be  true  in  similar  a 
at  aU  times. 

This  definition  excludee  from  the 
euiing  of  the  term  Inductim,  vari- 
is  logical  (^lerationa,  to  which  it  is 
iic«  unusual  to  apply  that  name. 

Induction,  as  above  defined,  ia  a 
pmcEHH  of  inference  ;  it  proceeds  ftum 
the  tmown  to  the  unknown  ;  and  any 
operation  involving  no  inference,  any 
process  in  which  what  seems  the  cou- 
chuion  is  no  wider  than  the  premises 
frnii  which  it  is  drawn,  does  not  fall 
within  the  meaning  of  the  tenn.  Y^ 
in  the  common  books  of  Logic  we 
find  this  laid  down  as  the  most  per- 
fect, indeed  tlie  only  quite  pofiiot, 
form  of  induction.  In  those  books, 
every  pnMiss  which  sets  out  from 
a  lam  geneml  and  terminates  in  a 
more  general  expression, — which  ad- 
mits of  being  stated  in  tile  form, 
"  This  and  that  A  are  B,  therefore 
every  A  is  B>" — is  called  an  induc- 
tion, whether  anything  be  really  con- 
ns such,  ia  enentlal ;  but  iiine-tflntba  of 


mllar.   I 


oiired 


can  do,  Ihe  application  < 
inductfoD,liiferenecarrei 


operalion  as  thatof  oscen^ilugfrom  known 
caaea  to  a  general  projiosiEton ;  except  that 

for  correotnoMwldc'h'the'formerdoM  not 
pouesa.  In  acience  the  Iclerence  muat 
□eceaaarilr  pasa  tlirough  the  intermediate 
■t«ge  of  a  general  preposition,  becau$^ 
Science  wanlailaeoncriiaionaforrecord.and 

eiices  drawn  for  Ihe  guidance  of  practical 
affairH.  by  pcraona  who  would  efien  be  quite 
Incapable  of  expressing  in  unexceptional 

may,  andtrequontlydo,  exhibit  intclleetusl 

Len  display^  lu  science:  and  If  theao 


tloDi  required  ti;  acientific  ptoptiety.  Tc 
tJiB  idea  of  adence,  ui  eipieai  reeogaitioii 
and  diatinct  apprehension  of  gencid  Uwa, 


iloiied  by  uenge,  at  least  from  tlie  time  of 
Held  and  Stewart,  the  princiral  legislators 
(aafaraa  the  En^liah  language  iaconeemad) 
of  modem  nietapbyHical  terminology. 
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eluded  DT  not :  and  the  induction  is 
nsseited  not  to  be  perfect,  unless 
ever;  single  Individual  of  the  d&es 
A  is  included  in  the  antecedent,  or 
premise :  that  is,  unless  what  we 
nliinn  of  tbe  class  has  alreadj  been 
ascertained  to  be  true  of  every  in- 
tlividuiJ  iu  it,  BO  that  the  nominal 
coDclusioD  is  not  reaUy  a  conclusion, 
but  a  mere  reassertiui  of  the  pre- 
mises. If  we  were  to  say,  All  the 
{Janets  shine  by  the  aun'a  light,  from 
observation  of  each  separate  planet, 
or  all  the  Apostles  were  Jews,  be- 
cause this  is  true  of  Peter,  Paul,  John, 
and  every  other  a{ioatlB,^theae,  and 
Buob  as  Uiese,  would,  in  the  phraae- 
oloffy  in  question,  be  called  perfect, 
and  the  only  perfect,  Inductions. 
This,  however,  is  a  totally  difierent 
kind  of  induction  from  duib  ;  it  is 
not  an  inference  from  facts  known  to 
facta  unknown,  but  a  mere  short- 
liand  r^iatration  of  facts  known. 
The  two  simulated  arguments  which 
we  have  quoted  are  not  generaliaa- 
tions  ;  the  propoiiitions  purporting  to 
be  conclusions  from  -thein  are  not 
really  general  propoeitiona.  A  general 
proposition  is  one  in  which  the  pre- 
dicate is  affirmed  or  denied  of  an 
unlimited  number  of  individuals ; 
namely,  all,  whether  few  or  many, 
existing  or  capable  of  existing,  which 
pcfBess  the  pniperties  coniioted  by  the 
raibject  of  the  proposition.    "  All  men 

living,  but  all  men  past,  [n'esent,  and 
to  come.  When  the  signification  of 
the  term  is  limited  so  as  to  render  it 
a  name  not  for  any  and  every  indi- 
vidual falling  under  a  certain  general 
description,  but  only  tor  each  of  a 
number  of  individuals  designated  as 
such,  and  aa  it  were  counted  ofi  in- 
dividually, the  prCMmitiun,  though  it 
may  be  general  in  its  language,  is  no 
general  pcinoeition,  but  merely  that 
number  of  singular  propueitious,  writ- 
t«n  in  an  al»idgcd  character.  The 
operation  may  be  very  useful,  aa  roost 
forms  of  abru^ed  notation  are ;  >"'■' 
it  is  no  part  of  the  investigatk 
truth,  though  often  bearing  all 


portant  ptut  in  the  preparation 'nf  the 
materials  for  that  Inveatigatioo. 

As  WB  may  sum  up  a  ^finite  num- 
ber at  singular  prcnoeitions  in  one 
proposition,  which  wut  be  apparently, 
but  not  roklly,  general,  so  we  may 
sum  up  a  definite  number  of  general 
propositiona  in  one  piopoeition,  which 
will  be  Bfqiarentl;,  but  not  really, 
more  general.  If  by  a  separate  in- 
duction ^>plied  to  eveiy  distinct 
qteciea  of  animals,  it  has  been  eatab- 
Usbed  that  each  possesses  a  nervous 
aystem,  and  we  anirm  thereupon  that 
all  animals  have  a  nervous  system ; 
this  looks  like  a  generalisation,  though 
aa  the  conclusion  merely  afiinns  of 
all  what  has  already  been  affirmed  of 
each,  it  seems  to  t*ll  us  nothing  but 
what  we  knew  before.  A  distinction 
however  must  be  made.  If  in  con- 
cluding that  all  animals  have  a  ner- 
vous system,  we  mean  the  same  thing 
and  no  more  as  if  we  had  said  "  all 
known  animals."  the  proposition  is 
not  general,  and  the  process  by  which 
it  is  arrived  at  is  not  induction.  But 
if  our  meaning  Is  that  the  observa- 
tions made  of  the  variotis  species  of 
animals  have  discovered  to  uh  a  law 
of  animal  natiuv,  and  tliat  we  are  in 
a  condition  to  say  that  a  nervous 
system  will  be  found  even  in  animals 
yet  undiscovered,  this  indeed  is  an 
induction  ;  but  in  this  case  the  general 
proposition    contains  more   tlian  the 


is  still  more  forcibly  brought  out 
when  we  consider,  that  if  this  real 
generalisation  be  legitimate  at  all, 
its  Intimacy  probably  does  not  re- 
quire that  we  should  have  examined 
withoutexception  every  known  species. 
It  is  the  nun^r  and  nature  of  the 
instances,  and  not  their  being  the 
whcde  of  those  which  happen  to  be 
known,  that  makes  them  sufficient 
evidence  to  prove  a  general  law ; 
while  .  tbe  more  limited  assertion, 
which  stops  at  all  known  animals, 
cannot  be  made  unless  we  have  rigor- 
ously verified  it  in  every  apecint.  In 
like  mannci'  (tu  return  to  a  former 
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example)  we  might  have  inferred,  not 
that  all  the  pTsoetB,  but  (hot  all 
plaiutt,  shine  by  refleoted  light :  the 
formoT  is  DO  induction ;  the  litttei 
ia  fin  induction,  uid  a  bad  one, 
being  diaproved  by  tha  case  of  doubla 
Stan — Belf-luininDUii  bodies  which  are 
properly  planets,  since  they  revolve 
round  a  centra 

g  z.   There  ar«  several  procesaes 
used  in  mathematics  which  requi 
to  be  diatinguiahed  '         •    ■      ■ 


INUUOTION. 

bibited  in  the  dlagiSM;  Inil.  sine 


penwive  that  in  the  i 
which  WG  have  proved  ih  of  that 
circle,  it  might  abi)  be  proved  oF  any 
circle,  we  gather  up  into  uiK) 
U  expression  all  the  eingulM 
propnaitions  sunceptible  of  bang  thus 
proved,  and  embody  them  in  an  uni- 
versal proposition.  Uavii^  shown 
that  the  three  angles  of  the  triangle 
ABC  aie  together  equal  tu  two  ri^t 
angles,  we  conclude  that  this 


being  not  nnfrequently  called  by  that 
name,  and  being  so  far  similar  to  Tn< 
ductton  properly  so  called,  that  tha 
pmpoaitiunB  they  lead  to  are  really 
genera)  pniptxittons.  For  example, 
when  wu  have  proved  with  respect  to 
the  circle  that  a  straight  line  cannot 
nieet  it  iu  more  than  two  points,  and 
witeu  the  same  thing  has  been  suc- 
cessively proved  of  the  ellipse,  the 
CratK^  and  tha  hyperbola,  it  may 
laid  dawn  as  an  univeisal  prnperty 
of  the  secUona  of  the  cone.  The  dis- 
tinction drawn  in  the  two  previous 
exnmplea  can  have  no  place  here, 
there  being  no  difference  between  all 
knoiiin  sections  of  the  oone  and  tUi 
t  cone  demonstrably 
acted  by  B  ' 
e  of  these  four 
mould  be  diHicult,  therefore,  to  refuse 
to  the  proposition  arrived  at  the 
of  a  gentralisation,  since  there 
room  for  any  geuaralisation  beyond 
it-  But  there  is  no  induction,  becauM 
there  is  no  inference  :  the  conclusion 
is  a  mere  summing  up  of  what  was 
asserted  in  the  various  propositionB 
from  which  it  is  drawn.  A  case  some- 
what, though  not  altogether,  similar, 
is  the  prouf  of  a  geometrical  theorein 
by  means  of  a  diagram.  Whethe 
the  diagram  be  on  paper  or  only  ii 
the  imagination,  the  demonstration 
(as  formerly  observed  *)  does  not  proi-e 
directly  the  general  theorem ;  it  proves 
only  that  tJke  conclusion,  which  the 
theorem  asserts  generally,  ia  trut 
the  particular  triwigle  ur  circle 


angle,  not  t 


but  lor  the  name 
reason  which  proved  it  to  be  true  uf 
ABC.     If  this  war«  to  be  called  In- 

ition,  an  appropriate  name  for  it 
would  be,  induction  by  parity  of  rea- 
soning. But  the  t«rm  cannot  properly 
')elongtoit ;  the  characteristic  quality 
.f  Induction  U  wanting,  since  tha 
truth  obtained,  though  really  general, 
is  not  believed  on  the  evidence  of  par- 
ticular instances.  We  do  not  conciuda 
that  all  triangles  have  the  property 
because  some  triangles  have,  but  from 
the  ulterior  demonstrative  evidence 
which  was  the  ground  of  out  oonvio- 
tion  in  the  particular  instancea 

There  are,  nevertheleaa,  in  mathe- 
matics, some  examples  of  so-called 
Induction,  in  which  the  conclusion 
does  bear  the  appearance  of  a  gene- 
ralisation funded  on  some  of  the 

mathematician,  when  he  has  calcu- 
lated a  sufBdent  number  of  the  terms 
of  an  algebraical  or  arithmetical  series 
to  have  ascertained  what  is  called  the 
law  of  the  series,  does  not  hesitate  to 
fill  up  any  number  of  the  succeeding 
terms  without  repeating  the  calcula- 
ticHiB.  But  I  apprehend  he  only  dosa 
BO  when  it  is  apparent  from  it  priori 
considerations  (which  might  be  ex- 
hibited in  the  form  of  demonstration) 
that  the  mode  of  formation  of  the  sub- 
soiuent  terms,  each  from  that  which 
preceded  it,  must  be  simiUr  to  the 
formation  of  the  terms  which  have 
been  already  calculated.  And  when 
the  attempt  has  been  hazarded  with- 
out the  sanction  of  such  general  con-. 
siderations,   them   are    instances  <ni 
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record  in  which  it  has  led  to  false 

It.ia  said  that  Newton  diEfcoveretl 
the  binomial  theorem  by  indtiotiun  ; 
by  raising  a  binomial  aticcaiaively  to 
a  certain  number  of  puwera,  and  com- 
paring tboae  powers  with  one  another 
until  be  detected  the  relation  in  which 
the  olgetn'aiii  fiH'mula  of  each  power 
stands  to  the  exponent  al  that  power, 
and  to  the  two  terms  of  the  Wi 
The  fact  is  nut  improbable, 
mathematician  like  Newton, 
seemed  to  arrive  yer  aaltum  a  ^ 
oipleH  and  cunclusicms  that  ordinary 
mathematioians  only  reached  bf  a 
Hiccession  ri  eUipB,  certainly  coild 
nut  have  performed  the  comparison 
■n  queetion  witlwut  being  led  by  it  to 
the  d  priori  ground  ol  ttve  law  ;  ainco 
»ny  one  who  undi     '      '        "■  ■     ■• 


symbolB  at  one  (fierati 
perceive  that  in  raJHing  a  Dmomuu  to 
»  power,  the  co-efficienta  must  depend 
oa  the  laws  of  permutation  and  com- 
bination, and  as  Boon  as  this  a  recog- 
niaed,  the  theorem  is  demonstrated. 
Indeed,  when  once  it  was  seen  that 
the  la*  prevailed  in  a  few  of  the 
lower  powers,  its  identity  with  the 
law  of  permutation  would  at  cnoe 
Higgest  the  ci^isiderations  which  prove 
it  to  obtain  universally.    Even,  ^ere- 

amplea  of  what  I  have  <»11ed  Induc- 
tirai  by  parity  of  reasoning,  that  is, 
not  really  Uidactkm,  because  not 
involving  inference  of  a  general  pro- 
position from  [jartioular  instanu». 

g  3.  There  remains  a  tliiid  im[ 
pix  use  c^  the  term  Induction,  which 
it  is  of  real  importance  to  clear  up. 
because  the  theory  of  Induction  has 
been,  in  no  otdinary  d(^n»,  confused 
I^  it,  and  because  the  confuaioii  ii 
exemplitied  in  the  nK»t  recent  one 
elaborate  tmatiae  on   the  inductivi 

ihilosophy  which 

:aage.     The 


guage. 

ot  confound  mg  a 
gt'neral  t 


n  question  ii 

;re  d<;acription,  by 

L  3(.'t  ijf  oUserved 
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.  with  an  induction  from 

Suppose  that  a  phenomenon  con- 
jts  ol  partB,  and  that  these  parts 
are  only  capable  of  being  observetl 
separately,  and  as  it  were  piecemeaL 
When  the  (dieervations  ha.ve  been 
made,  there  is  a  convenience  (amount- 
ing for  many  purposes  to  a  necessity) 
in  obtaining  a  repnventation  of  the 
phenomenon  as  a  whole,  by  combining, 
ar,  aa  we  may  Fay,  piecing  these  de- 
tached fragments  tngether.  A  navi- 
gator sailing  to  the  midst  of  the  ocean 
discovers  land  ;  he  cannot  at  first,  or 
by  any  one  observation,  determine 
whether  it  is  a  continent  or  an  island ; 
but  he  coasts  along  it,  and  aftera  few 
days  finds  himself  to  have  sailed  com- 
pletely nwnd  it :  he  then  pronounces 
it  an  island.  Now  there  was  no  par- 
ticular tiin^  or  place  of  observation 
at  which  he  could  perceive  that  this 
land  was  entirely  Kurrounded  by 
watery  he  ascertained  the  fact  by  a 
succession  of  partial  observations,  and 
then  selected  a  general  expression 
which  summed  up  in  two  or  three 
words  the  whole  of  what  he  so  ob- 
served. But  is  there  snything  of  the 
nature  of  an  induction  in  thieprooesB! 
Did  he  infer  anything  that  had  nM 
been  cheerved,  from  something  else 
which  had !  Certainly  not.  He  had 
observed  the  whole  of  what  the  pro- 
poflition  asserts.  That  tiie  land  in 
questi<^  is  an  island,  is  not  an  infer- 
ence from  the  partial  facts  whiidi  the 
navigator  saw  in  the  course  1^  bin 
circumnavigaticHi  ;  it  is  the  facts 
themselves  ;  it  is  a  summary  of  those 
facts ;  the  description  of  a  complex 
fact,  to  which  tho=c  simpler  ones  are 
aa  tlie  parts  (tf  a  whole. 

Now  there  is,  I  conceive,  no  differ- 
ence in  kind  between  this  simple 
operation,  and  that  by  which  Kepler 
ascertained  the  nature  of  the  plane- 
tary orbits ;  and  Kepler'a  operation, 
all  at  least  that  was  characteristic  in 
it,  was  not  more  an  inductive  act 
than  that  of  our  suppceed  navigator. 

The  object  of  Kepler  was  to  deter- 
mine the  real  path  described  by  each 
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of  the  planets,  nr  let  us  aay  bj  the  i  lax  from  being  e,  part  nf  Kepler's 
plsnet  Mars  (aincs  it  w&nof  Ui&t  body  phllaeapbical  •iteration,  that  they  had 
that  lie  first  eBtabliahed  the  two  of  |  been  drawn  long  before  be  was  bom. 
hut  three  lawn  which  did  not  require  :  Antronomerti  IimI  Ions  known  that 
a  compaiiiNRi  of  ploneta).  To  do  this  tlm  planets  periodicatly  returned  to 
thera  was  no  othtu'  mode  than  that  of   the  same  places.    When  this  had  been 


direct  ubservatbD  ;  awl  all  whi 
sevvation  could  do  was 
great  number  of  the  Buccenaive  places 
of  the  planet,  or  rather,  of  Its  ap- 
parent iMBrcea.  That  the  planet  occu- 
pied siKceasively  all  these  positions, 
or  at  all  events,  pieitions  which  pnv 
ducud  the  same  imvreaaiiHis  on  the 
eye,  and  that 


these  tu  another  insewribly,  and  with- 
out any  anurent  breach  of  continuity ; 
thus  iniich  the  senses,  with  the  aid  of 
the  proper  lastruinents,  could  ascer- 
tain. What  Kepler  did  mora  than 
this,  was  to  find  what  aott  ol  a  curve 
tliese  different  points  \(ould  make, 
supposing  them  to  be  all  ioiucd  to- 
gether. He  expressed  the  whole 
itenes  of  the  observed  places  of  Mara 
by  what  Dr,  Whewell  calls  the  gene- 
ral oDtiception  of  an  ellipM.  This 
oi>eration  was  far  from  beii^  as  easy 
OS  that  of  the  navioatoi'  who  expremed 
the  series  of  his  observations  on  sue- 
cessive  points  of  the  coast  liy  tht 
ueneral  ooncqition  of  an  island.  But 
It  is  the  very  aauie  sort  of  operation  ; 
and  if  the  one  is  not  an  induction  but 
a  dcaciiption,  this  must  also  be  true 
of  the  other. 

The  only  re»l  induction  concerned 
in  the  case  consisted  in  inferring  that 
because  the  observed  places  of  Mars 
were  cormctly  represented  by  points 
in  an  imaginary  ellipse^  Uierefore 
Mais  would  continue  to  revolve  in 
tliat  aante  ellipse  ;  and  in  concluding 
(before  the  gap  bad  been  filled  up  by 
further  obseriationa)  that  the  posi- 
tions of  the  planet  during  the  time 
which  intervened  between  two  obser- 
vations, must  have  coincided  with  the 
intermediate  points  of  the  curve.  For 
these  were  facts  which  had  not  been 
directly  otwerved.  They  were  in- 
ferences from  the  observatiouB  ;  facts 


ascertained,  there  was  no  induction 
left  for  K^er  to  make,  nor  did  he 
make  any  fuiibei'  induction.  He 
merely  iq^lied  his  new  conception  to 
the  facts  inferred,  as  he  dii  to  the 
facts  observed.  Knowing  already 
that  the  planets  continued  to  move  m 
the  same  paths  ;  when  be  found  that 
an  ellil»e  conectly  represented  tlie 
past  path  he  knew  tliat  it  would  repre- 
sentthefuturcpath.  In  finding  a  com- 
pendious expression  for  the  one  set 
of  facts,  he  found  one  lot  the  other ; 
but  he  found  the  expression  only,  not 
the  inference ;  ihm'  did  he  (which  is 
the  true  test  of  a  general  tnith)  add 
anything  to  the  power  of  prediction 
already  poesemed. 

94.  The  descriptive  operatitni  whidi 

enables  a  number  of  details  to  be 
gummed  up  in  a  single  pn^iosition, 
Dr.  Whewell,  by  an  aptly  chosen  ex- 
pression, has  termed  the  Colligation 
of  Facts.  In  most  of  his  observationn 
concerning  that  mental  process  1  fully 
agree,  and  would  clndly  transfer  aa 
that  portion  of  his  book  into  my  own 
iiogea.  I  only  think  him  mistaken 
in  setting  up  this  kind  of  <^rat)On, 
which,  according  to  the  old  and  re- 
ceived meaning  of  the  term,  is  not  in- 
duction  at  all,  as  the  type  of  inductioti 
generally  ;  and  laying  down,  tbmugh- 
out  iiiswork,  as  principlesof  induction, 
the  principles  ol  mere  colligation. 

Dr.  Whewell  maintains  that  the 
general  {aopoaition  which  binds  to- 
getlier  the  particular  facts,  and  makes 
them,  as  it  were,  one  fact,  is  not  the 
mere  sum  of  those  facts,  but  sonie- 
thiiig  more,  since  there  is  introduced 
a  ctmceptiun  of  the  mind,  which  diil 
not  exist  in  the  facts  themselves. 
"The particular  facta,"  says  lie,*  "are 
not  merely  brought  together,  but  there 
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ia  ftnew  element  added  to  the  com- 
bination  by  the  very  act  of  thought 
by  which  they  ara  combined.  .  .  . 
When  the  Greeka,  after  long  observing 
the  motions  of  the  planets,  nnw  that 
these  motions  might  be  rightly  con- 
sidered as  produced  by  the  motion  of 


a  the 


side  of 


another  wheel,  these  wheels  were  orea- 
tiona  of  their  minds,  added  to  the 
facta  which  they  pereeived  by  sense. 
And  even  if  the  wheels  were  no  longer 
eiipposed  to  be  material,  but  were  re- 
duced to  mere  geometrical  spheres  or 
circles,  they  were  not  the  leas  pro- 
ducts of  the  mind  alone, — something 
tuidiUonal  to  the  facte  observed.  The 
same  is  the  case  in  all  olhW  dis- 
coveries. The  facta  are  known,  but 
they  are  insulated  and  unconnected, 
till  the  discoverer  supplies  from  hia 
own  store  a  principle  of  connection. 
The  pearls  are  there,  but  they  will 
Dot  hang  together  till  some  one  pro- 
vides the  aWng." 

Let  me  Rrst  remark  that  Dr.  Whe- 
well,  in  tills  passage,  blends  together, 
indiscriminately,  eiomples  of  both 
the  processes  which  I  am  endeavour- 
ing to  distin^ish  from  one  another. 
Vfhea  the  Greeka  abandoned  the 
supposition  that  the  planetary  mo. 
tions  were  produced  by  the  revolu- 
tions td  materia]  wheels,  and  fell 
back  upon  the  idea  of  "mere  geo- 
metrical spheres  or  circles,"  there 
was  more  in  this  change  of  opinion 
thou  the  mere  substitution  of  an 
ideal  curve  for  »  physical  one.  There 
was  the  abandonment  of  a  theory, 
and  the  replacement  of  it  by  a  mere 
deecriptiiHL  No  one  would  think  of 
calling  the  doctrine  of  material  wheels 
a  mere  description.  That  doctrine 
was  an  attempt  to  point  out  the 
force  by  which  the  planeta  were 
acted  upon,  uid  compiled  to  move 
!n  their  orbits.  But  when,  by  a 
great  step  in  philosophy,  the  mate- 
riality of  the  wheels  was  discarded. 
Forms  alon.  _. 
t  for 


was  left  irf  the 


given  up 
Uieory  * 


description  of  the  orbits.  The  asser- 
tion that  the  planets  were  carried 
round  by  wheels  revolving  in  the 
inside  of  other  wheels,  gave  plaoe  to 
the  proposirion  that  they  moved  in 
the  same  lines  which  would  be  traced 
by  bodies  so  earned  :  which  was  a 


B    of  1 


the  I 


of  the  observed  facta ;  as  Kepler's 
was  another  and  a  better  mode  of 
representing  the  same  observations. 

It  is  true  tjiat  for  these  simply 
descriptive  r^rationa,  as  well  ae  for 
the  erroneooB  inductive  one,  a  con- 
ception of  the  mind  was  required. 
The  conception  of  an  ellipse  must 
have  presented  itself  to  Kepler's  mind 
before  he  could  identify  the  planetary 
orUla  with  it.  According  to  I>r. 
Whewell,  the  conception  was  some- 
thing added  to  the  facts.  He  ex- 
presses himself  as  if  Kepler  had  put 
something  into  the  facts  by  his  mode 
of  conceiving  them.  But  Kepler  did 
no  such  thing.  The  ellipse  was  in 
the  facts  before  Kepler  recognised  it  [ 
just  as  the  island  was  an  island  before 
It  bad  been  sailed  round.  Kepler  did 
not  pat  what  he  had  coDceived  into 
the  facts,  but  aani  it  in  them.  A  con- 
ception implies,  and  cnrresponds  to, 
something  conceived  ;  and  though  the 
conception  itself  is  not  in  the  facts, 
but  in  our  mind,  yet  if  it  is  to  oonvey 
any  knowledge  relating  to  them  it 
roust  be  a  conception  q^  something 
which  really  is  m  the  facts,  some 
property  which  they  actually  possesa, 
and  which  they  could  manifest  to  our 
senses  if  our  senses  were  able  to  take 
cognisance  of  it.  If,  for  instance,  the 
planet  left  behind  it  in  space  a  visible 
track,  and  if  the  observer  were  in  a 
fixed  position  at  inch  a  distance  from 
the  plane  of  the  orbit  as  would  en- 
able him  to  see  the  whale  of  it  at 
once,  he  would  see  it  to  be  an  ellipse  ; 
and  if  gifted  with  appropriate  instru- 
ments and  poweiB  of  locomotion,  he 
would  prove  it  to  be  such  by  measur- 
ii^;  its  different  dimensions.  Nay, 
further ;  if  the  track  were  visible,  and 
he  were  so  placed  that  he  could  see 
all  parts  U  It  hi  Bucceeeton,  bat  not 


in  ttt  oaco,  he  might  be  ablt, 


n  eliipsa  and  that  the  planet 
moved  in  it  The  caaa  would  then 
exaotly  resemble  that  of  the  naviga- 
tor who  disoovers  the  land  to  be  ad 
island  by  wdUng  nnmd  it.  If  the 
path  was  visible,  no  one  I  think 
would  dilute  that  to  identify  it 
with  Ml  ellipse  is  to  desaribe  it ; 
and  I  caani^  see  why  any  differ- 
ence shcnUd  be  made  ^  ita  not  bsiDg 
directly  an  object  at  seiue,  when 
every  point  in  it  is  as  ezaotly  aaoer- 
tained  as  if  it  were  so. 

Subject  to  the  indispensable  con- 
dition which  has  just  been  stated, 
I  do  not  conceive  that  the  part  whioh 
conceptions  liave  in  the  operation  d 
Btudying  facta  has  ever  been  over- 
looked or  undervalued.  No  one  ever 
disputed  that  in  order  to  reason  about 
anything  we  muat  have  a  conception 
of  it ;  or  that  when  we  include  a. 
multitude  of  things  under  a  general 
expresaion,  there  is  implied  in  the 
expreaaion  a  conoeption  ti  something 
common  to  thoM  things.  But  it  1^ 
no  means  follows  that  the  conception 
is  nectimarily  pre-existent,  or  con- 
atmcted  by  the  mind  oat  of  its  own 
materials.  If  ttie  facts  are  rightly 
claaied  under  the  conceptimi,  it  is 
because  there  ia  in  the  taota  them- 
selves aomething  of  which  the  con- 
ception is  itself  a  copy ;  and  which 
if  we  cannot  directiy  perceive,  it  ia 
because  of  the  limited  power  of  our 
organs,  and  not  because  the  thing 
itself  ia  not  there.  The  conception 
itself  is  often  obtained  W  abstraction 
from  the  very  facts  which,  in  I>r. 
Whewell's  language,  it  is  afterwards 
called  in  to  connect  This  he  himself 
admita,  when  he  observea,  (which  hs 
does  on  aeveral  occaaiona,)  bow  great 
a  service  would  be  rendered  to  the 
science  of  physiology  by  the  philoso- 
pher "who  should  eataluish  a  precise, 
tenable,  and  conaiatent  conception  of 
life."  *     Such  a  conception  can  only 


be  abstractol  from  tie  phenomena  nf 
life  itself  ;  from  the  very  faots  which 
it  ia  put  in  requisition  to  connect 
In  other  caaea,  no  doubt,  instead  of 
collecting  the  conception  from  the 
very  phenomena  which  we  are  Bt- 
temptmg  to  colligate,  we  select  it 
from  among  those  which  iiave  been 
previously  collected  by  abatmction 
from  other  facta.  In  the  instance  of 
Kepler's  laws,  the  latter  waa  the  case. 
The  facta  being  out  of  the  reach  of 
being  observed  in  any  such  manner 
as  would  have  enabled  the  senses  to 
identify  directly  the  path  of  the 
planet,  the  conception  reqtiiaite  for 
framing  a  general  description  of  that 
path  could  not  be  collected  by  abstrac- 
tion from  the  observations  themaelvea ; 
the  mind  had  to  suf^ly  hypotheti- 
cally,  from  among  the  conceptions  it 
had  obtained  from  other  portions  of 
it>  experience,  some  one  which  would 
correctly  repreaent  the  series  of  the 
olwerved  facts.  It  had  to  frame  a 
suppueition  respecting  the  general 
course  of  the  phenomenon,  snd  asfc 
itaelf,  If  this  be  the  general  descrip- 
tion, what  will  the  details  be  I  and 
then  compare  these  with  the  details 
actually  olwerved.  If  they  agreed, 
the  hypothesis  would  serve  for  a  de- 
scription of  the  phenomenon :  if  not, 
it  waa  neceaaarily  abandoned,  and 
another  tried.  It  is  auch  a  case  as 
this  which  gives  rise  to  the  doctrine 
that  the  mind,  in  framing  the  de- 
Bcriptiona,  adda  aomething  of  ita  own 
which  it  does  not  find  in  the  facts. 

Yet  it  ia  a  fact  surely  that  the 
planet  doea  describe  an  euipM  ;  and 
a  fact  which  we  oonld  see  if  we  had 
adequate  visual  organs  and  a  sultaUe 
position.  Not  having  these  advan- 
tages, but  poesessing  the  conoeption 
of  an  ellipee,  or  (to  expreaa  the  mean- 
ing in  leas  technitsl  languid)  know- 
ing what  an  ellipee  was,  Kepler  tried 
whether  the  obasrved  places  of  the 
planet  were  con»stent  with  such  a 
path.  Ha  found  they  were  ao  ;  and 
he,  Goneeqaently,  aaeerted  aa  a  foot 
that  the  plaoet  moved  in  an  ellipse. 
But  this  twit,  whioh  Kepler  did  not 
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add  tOt  but  found  in,  the  motions  of 
the  planet,  luunelj,  that  it  occupied 
in  BncoGBsion  the  TU-ious  points  in  the 
ciTcomfenuKB  of  m  given  ellipse,  was 
the  veiy  fact  the  separate  parte  of 
nliich  had  been  eepairataly  olKerved  ; 
it  was  the  sum  of  the  difierent  obser- 

Maring  etated  thie  fundamental 
diSereoce  between  my  opinioii  and 
that  of  Dr.  Whewell,  I  muit  add, 
that  hie  aocount  of  the  manner  in 
wbicb  a  conceptioo  is  aeiectad  niit- 
able  to  eipresa  the  footi  appeare  to 
me  perf  ectljr  just.  The  experience  of 
aJl  thinkeni  will,  I  believe,  testify 
that  the  pioaaas  is  tentative  ;  that  it 
consiata  of  a  lucoeseion  of  guassea ; 
many  being  rejected,  until  one  at  la<t 
oonuB  fit  to  be  choaeu.  We  know 
from  Kepler  himself  that  before  hit- 
ting upon  the  "  oonception ''  of  an 
ellipse,  he  tried  nintteen  other  ima- 
ginar;  patlis,  which,  finding  them  in- 
otmsistent  with  the  obeervationa,  he 
v>a  obliged  to  reject.  But,  as  Dr. 
Wbewell  truly  says,  the  suooeiBful 
hypotheaia,  thongh  a  gueae,  ought 
generally  to  be  called,  not  a  In^y, 
but  a  skilful  gueaa.  The  guesses 
which  serve  to  give  mental  umty  and 
wholenem  to  a  ^oos  of  scattered  par- 
ticulars are  accidents  which  rarely 
occur  to  any  minds  but  those  abound- 
ing in  knowledge  and  diacipliued  in 
intellectual  Eombinationa: 

How  bx  this  tentative  method,  so 
indinjenaable  aa  a  means  to  the  col- 
ligation of  facia  for  paquses  of  de- 
scription, admits  of  a^ilication  to  In- 
duction itself,  and  what  functions 
belong  to  it  in  that  department,  will 
be  crasidered  In  the  chapter  of  the 
present  Book  which  relates  to  Hypo- 
theses. On  the  present  occasion  we 
have  chiefly  to  distinguish  this  pro- 
cess of  Colligation  from  Induction 
properiy  so  called  ;  and  that  the  dli- 
tinction  may  be  made  clearer,  it  la 
well  to  advert  to  a  ourknis  and  In- 
teresting remark,  which  is  as  strik' 
ingly  true  of  the  former  operation,  as 
it  appear  to  me  unequivocally  falae 
of  the  latter. 


In  different  stages  of  the  progresa 
of  knowledge,  philoBopbera  have  em- 
ployed, for  the  ooillgation  of  the  same 
order  of  facts,  different  conceptioiu. 
The  early  mde  observations  of  the 
heavenly  bodies,  In  which  minute  pre- 
cision was  neither  attained  nor  sought, 
presented  nothing  inconsistent  witi] 
the  representation  of  the  path  of  a 
planet  as  an  exact  cirole,  having  the 
earth  for  its  oentre.  As  observations 
increased  in  accnracy,  facts  Were  dis- 
closed which  were  not  reconcilable 
with  this  simple  supposition :  for  the 
colligation  of  those  additional  facts, 
tbesupposltion  was  varied;  and  varied 
again  and  i^ain  as  facts  become  more 
numerous  and  precise.  The  earth 
was  removed  from  the  centre  to  some 
Dtlier  point  within  the  circle ;  the 
planet  was  supposed  to  revolve  in  a 
smaller  circle  o^ed  an  epicycle,  round 
an  Imaginary  point  which  revolved  in 
a  circle  round  the  earth  ;  in  proportion 
aa  observation  elicited  fresh  facta  con- 
tradictory to  these  representations, 
other  epicycles  and  other  excentrics 
were  added,  producii^additianal  com- 
plloations  ;  until  at  iMt  Kepler  swept 
all  these  circles  away,  and  substituted 
the  conception  of  an  exact  ellipse. 
Even  this  is  found  not  to  represent 
with  complete  correctness  the  accurate 
observations  of  the  present  day,  which 
disclose  many  slight  deviations  from 
an  orbit  exactly  elliptical.  Now  Dr, 
WheweU  has  remarked  that  these 
successive  general  expressions,  though 
apparently  so  conflictitu;,  were  all 
correct :  they  all  answered  the  purpose 
of  colUgaUon  ;  they  all  enabled  the 
mind  to  represent  to  itself  with  facility, 
and  by  a  simultaneoua  glanoe,  the 
whole  body  of  facts  at  the  time  ascer' 
tained  :  each  in  its  turn  served  aa  a 
correct  description  of  the  phenomena, 
eo  f ar  aa  the  senses  had  up  to  that 
time  taken  cognisance  of  them.  If  a 
necessity  afterwards  arose  for  discard- 
ing one  of  these  general  descriptions 
of  the  planet's  orbit,  and  framing  a 
different  imaginary  line,  by  which  U> 
express  the  seriesof  observed  positions, 
it  was  because  a  number  of  new  far' 
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had  now  been  added,  which  it 
necessary  to  combine  with  the  old  facta 
into  one  general  description.      But 
this  did  not  affect  the  correctness    ' 
the  former  expreaaton,  considered 
a  general  statement  oE  the  only  facts 
which  it  wu  intended  to  represent. 
And  BO  true  ia  thia,  tliat,  aa  is    " 
remarked  by  M.  Comte,  these  an 
generalisationB,  even  the  rudest  and 
moat  imperfect  of  them,  that  of 
form  movement  in  a  circle,  are  B 
from  being  entirely  falsa,  that  they 
are  even  now  habitually  employed  by 
aatronomera  when  only  a  rough  ap- 
proximation to  correctness  is  required. 
"  L'astronomie  roodeme,  en  d^truisant 
Bans  retour  les  hypothSseH  primitivea, 
envisage   comma    lois    rdelles    du 
monde,  a   soigncuaement   maiutenu 
leur  valeur  poeitive  et  permaoente,  tb 
propridti   de    repr^nter   comn 
inent  les  phdnom6nes  quand  il  s'agit 
d'une  premiere  ibauche.     Nos  i 
sources  h  cet  £gard  sont  meme  fa 
plua^tendue^  pr&ia^ment  ^  cause  i 
nous  ne  nous  fauonaancune  illusion 
la  r&Jit^  des  hypotheses  ;  co  qui  n 
permiit  d'employer  aana  acrupule, 
chaque  cas,  celle  que  nous  ji^eona  la 
plus  avantogeose.    * 

Dr.  Whewell's  remark,  therefore,  is 
philosophically  correct.  Snocessive 
eipreseiona  fur  the  colligation  of  ob- 
served facts,  or,  in  other  words,  suc- 
cesaive  deacriptionB  of  a  phenomenon 
aa  a  whole,  which  has  been  observed 
only  in  parte,  may,  though  conflicting, 
be  all  correct  as  f ar  aa  they  go.  But 
it  would  surely  be|  abaurd  to  aasert 
this  of  conflicting  inductions. 

The  scientifio  study  of  facte  may  be 
undertalten  for  three  different  pur- 
poaea  -.  the  simple  deaoription  of  tlie 
facta ;  their  explanation ;  or  their 
prediction ;  meaning  by  prediction, 
the  determination  of  the  conditions 
under  which  similar  facts  may  be  ex- 
pected again  to  occur.  To  the  first  of 
these  three  operations  the  name  of 
Induction  dues  not  properly  belong ; 
to  the  other  two  it  does.  Now  Br. 
■  Qiari  dt  FUiteiQphU  Pmilivc,  vul  il.  p. 


Whewell's  observation  is  true  ot  the 
first .  alone.  Considered  as  a  mere 
deacription,  the  circular  theory  nf  the 
heavenly  motions  represents  perfectly 
well  their  general  features :  and  t^ 
adding  epicycles  without  limit,  tliosa 
motions,  even  as  now  known  to  us, 
m^ht  be  exproased  with  any  degree 
of  accuracy  that  might  be  required. 
Tba  elliptical  theoi?,  as  a  mere  de- 
scription, wfuld  have  a  great  advan- 
tage in  ptnnt  of  simplicity,  and  in  the 
consequent  facility  of  conceiving  it 
and  reasoning  about  it ;  but  it  would 
not  really  be  more  true  than  the  other- 
Different  descriptions,  therefore,  may 
be  all  true  :  but  not,  surely,  different 
explanationa:  The  doctrine  that  the 
heavenly  bodies  moved  by  a  virtue 
inherent  in  their  celestial  nature  ;  the 
doctrine  that  they  were  nroved  by  im- 
pact, {which  led  to  the  hypothesis  of 
vortices  as  tlie  only  impelltng  force 
capable  of  whirling  bodiea  in  circles,) 
and  the  Newtonian  doctrine  that  they 
are  moved  by  the  composition  of  a 
centripetal  with  an  original  projectile 
force  ;  all  these  are  explanattons  col- 
lected by  real  induction  from  supposed 
parallel  cases ;  and  thev  were  aU 
successively  received  by  philosopheis^ 
aa  scientific  truths  on  the  aubject  of 
the  heavenly  bodiea.  Can  it  be  said 
of  these,  as  was  said  of  tlie  different 
desciiptiona,  that  they  are  all  true  as 
far  as  they  go  ?  Is  it  not  dear  that 
only  one  can  be  true  in  any  degree, 
and  the  other  two  must  be  altogether 
false  ?  So  much  for  explanations  : 
let  us  now  compare  different  predic- 
tions 1  the  first,  that  eclipses  wiD  occur 
when  one  planet  or  satellite  ia  so 
situated  as  to  cast  its  shadow  upon 
another ;  the  second,  that  they  will 
]ccur  when  some  gimt  calamity  is 
impending  over  mankind.  Do  these 
)wo  doctrmee  only  differ  in  the  degree 
of  their  truth  as  expressing  real  tacts 
with  unequal  degrees  of  accuracy ! 
Aaauredly  the  oca  is  true,  and  the 
other  absolutely  falae.* 


•  Dr.  Whewell,  In  h 
aUuotlon  bera   dra' 


reply,  o 
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Id  every  way,  therefore,  it  is  evident 
that  to  explain  induction  aa  the  col- 
ligation of  facta  bj  means  of  appro- 
'□nB,  thstis,  conceptioDB 


reBpectiDg  the  inottons  ot  fbt  '■ 
bodtM,  hs  ay*  IPkilawp/i!/  of 

•     ■■  "^  ubtedly  all  thcs. 


..__  JOved  bj  vurtl^es 

xnu  nicL-swIully  modifiHl,  bo  Uiat  It  uima 
to  ccdnEide  in  its  remits  witii  tbe  docliine 
of  ui  i]iT«rsfr<iiiadratlo  centriputHl  lorco. 
,  ■  .  '  When  ulIb  polat  wan  reached,  the 
Tortax  was  meralj  a  machinory,  well  or 
.  lUdeTl»d,t«invduciDgsuc)i>csntrlpeUl 
force,  and  therefore  did  not  contradiet  tbe 
doctrlna  dt  a  ooatHpetal  fon^e^  Newton 
Umeoll  dees  notainnar  to  have  been  averee 
toe)tplaliifiiggn»li;br  impulse.  UoUttlo 
li  It  tnw  that  If  oae  thear;  be  true  tlie 
oUwr  must  be  false.  The  attempt  10  ox- 
plalu  erailty  b;  the  Impulse  of  stremns  of 
partkd««  floAing  tlLrough  tbe  universe  in 
all  directloaa,  wuieh  1  have  mentioned  iu 
tbe  PhiioKphv,  Is  so  far  from  being  Incon- 

ia  feuiidedentlnly  uponit^  And  eren  with 
RBvd  to  Uta  dactriua  that  tbe  beaTeuly 
bodiea  more  by  an  luherent  virtue,  if  thia 
doctrine  had  been  maintained  In  any  auch 
way  that  lb  was  brought  to  agree  with  the 
^ta,  the  Inbannt  rircaa  must  hava  had 
its  lam  determined ;  and  then  It  would 


■ru  tiiB 


entral  body ;  and  n 

la  NewtonUu  force ; 
ilanatioiia  would  ai 


ncemed.    And  Uauoh  a  put  of  an  earlier 


it  leol 


Jecwdlntht  ._. 

exact  tbeoriea,  In  Induottona  of  thli  kind, 
aa  well  aa  in  what  Hr.  MHI  cbUb  Descrlp- 
tloDS.  Thara  la,  tharefore,  atill  no  lalldlfy 
diacoierabiB  In  the  dlaUnctlon  whloh  Hr. 
Hill  attempts  todrawbetwMDdesofptione 
like  Kepler's  law  of  elliptical  orbits,  and 
other  eiainiiles  of  iuducUou." 


they  had  been  whirled  by  vortices ;  i 
hypoUieslB  had  been  merely  a  moi 
TvpreaatiUDg  the  facts,  not  an  attem 
account  lor  them ;  if,  in  abort,  It  bad 
only  a  Description,  It  would,  uo  d 


observed  facta  with  inFerence  from 
thoae  facts,  and  a8ciil>e  to  the  latter 
what  is  a  characteriatic  property  of 
the  former. 

There  is,  however,  between  Cullig&- 
tion  and  Induction  a  real  correlatiOD, 


ha™  bMD  nwondlaMa  with  Iha  Newtonian 

iheory.    Tha  . 

calrlng  tlie  moiloua  of  the 

EfSs'ss'  i-;s,stk 

wlildi  might  be  true  or  not  true,  but  could 

not  ba  both  tru 

e  and  not  true.    According 

0  Deacartea'  t 

eoiy  it  was  tnia,  acooniiUK 

coutripetal  and   pro5octlle   force,  do  not 

decUra  tba  na 

jire  but  only  the  direction 

uf  the  foiccB. 

the  Neotoniau  iheory  doas 

latned  Kspeeting  t&e  modo 
oil.  Thelfewtonlantbeary, 

||SS;|« 

one.   does  not;    but  tho 

icriWng  those  molloiu  to  a 

feiieral  kiw  w 

lich   Sbudns   between   aU 

IHrtJdes  of  nti 

tar.HudiuidcntlfjinethH 

will,  the  law  by  which  badles  fall  to  Uie 

Bround.    If  th 

0  which  draws  the  «rticles 

is  DO  contradiction  betweei 
thata man  died  becau»  ■ 
him.  and  that  ha  diod  a  na 


lebody  killed 
ml  death. 


moved  by  vortices 
tenvstrlal  bodlee.    lir.  Wiiei. 


froperty  which  they 
the  earth  atid  all 
'      "■■lewcUsayatbat 
t  virtue  agrees 

would  be  (ha 
enable."    But 


istriaf  bodies  lall  by  the  i 
It  Ur.  Wbaweil  la  not  yet  satu 
tharsubjectwllliieriaequaltywi 


INDUCTIOX'. 


which  It  is  important  to  conceivf 
correctly.  CoUi^tion  »  not  bJwiiJe 
induction  ;  but  induction  i>  aJwap 
colligation.  The  assertion  that  the 
plKnetB  move  in  ellipses  was  1 
mode  of  r^resentin^  observed  f: 
it  was  but  a  coUigatJon  ;  white  the 
ossertioa  that  they  are  drawn  or  tend 
towBids  the  sun  was  the  statement  of 
a,  new  fact,  inferred  l>y  induction. 
But  the  induction,  once  made,  accom- 
plislies  the  puiposes  of  colligation 
likewise.  It  bnnss  the  same  facts, 
which  Kepler  had  connected  by  hia 
cciiic^)t>i)n  of  an  ellipse,  under  the 
additional  conception  of  bodies  acted 
upon  by  a  centtal  force,  and  serrea 
therefore  as  anew  bond  (^  connection 
for  those  facta;  a  new  principle  for 


Porther,  the  descriptions  which 
improperly  confounded  with  induction 
ore  nevertheless  a  neoessaiy  prepara- 
tion for  induction  ;  do  less  necessary 
than  correct  observation  of  the  facta 
themselves.  Without  the  previoua 
colligation  of  detached  (dvervations 
by  means  of  one  general  conception, 
we  could  never  have  (Atained  any 
basis  for  an  induction,  except  in  the 
case  of  phenomena  of  very  limited 
oompass.  We  should  not  be  able  to 
affirm  any  predicates  at  all  of  a  sub- 


outradlwii 


iwiniiFinilyftiythfltthert 
ooTTDfUght; 


eleotrlaltifls  1  or  that  the  bvpoUiuis  of 
the  produotion  of  tho  hfglier  orgsnid 
(orniH  by  dovolopmsnttrom  the  lower,  snd 
tba  Buppoaitlon  ol  Beparata  and  sLiixiBuivQ 

Iff  tliat  the  theorr  that  volcanoo*  sre  fed 
from  a  c«utnl  flra,  and  the  doctriuefl 
which  ascribe  them  to  cliemical  action  at 
•mpaiaUiBly  emaU  depth   below  the 


tion,  therefore,  alwaya  preaapposee, 
not  only  that  the  necessary  observo- 
tiona  are  made  with  the  necessary 
accuracy,  but  also  that  the  results  at 
these  observations  are,  su  f  ar  as  prac- 
ticable, connected  together  by  ^»al 
descriptions,  enabling  the  mmd  to- 
represent  to  itself  as  wholes  whatever 
phenomena  bi«  capable  of  being  so 
represented. 

g  5.  Dr.  Whewell  has  replied  at 
some  length  to  the  preceding  observa- 
tions, restating  hia  opinions,  hut  with- 
out (as  far  as  I  can  perceive)  adding 
anything  material  to  his  former  argu- 
ments. Since,  however,  mine  have  not 
hod  tlie  good  fortune  to  molie  any 
impressitm  upon  him,  I  will  subjoin  > 
few  remarks,  tending  to  show  more 
clearly  in  what  our  difference  of 
cq)inion  consSsts,  as  well  as,  in  some 

Nearly  all  the  deGnitJons  of  iudnc- 
tion,  by  writers  of  authority,  make  it 
consist  in  drawing  inferences  from 
known  cases  to  unlcnown  ;  affirming 
of  a  class  a  predicate  which  has  been 
Found  true  u  aome 


imiJea.    Bapposs  the  p 
a  newly  dlscorered  coiDa»,  auu  uuu.  uu« 
roDomer  ptedlGis  Its  ntuin  ODCa  lu  every 
•  jean — motiur  oocs  in  ever-  —  '  '-— 
<rbathben«htl    WhenColi 


m  to  tha  pcdnt  Cnun 


te  should  in  til  _  . 

ihich  beset  out,  whUeoUisn  asserted  that 
>e  oaild  never  do  so  eioept  by  tumipg 


TBired  Chat  the 


JSother,1iid^t™eKf^Mtoeygo.  ™° 

AUon'tio  could  nerer  be  crowed  by  steam 

navigation,  nor  a  t»ilway  train  propallod 
tan  miles  an  hour,  botbfln  Dr.  Wbewell's 

iiannot  both  be  true,  eUU  leu.  euisl;,  »m 

another?" 

hers  to  CODsld^with  the  eiample  I  had 

lion  of  fact,  and  merely  employiug  differ- 

obosen  on  this  point,  aud  tbtake  an  objec- 

to  a  tbeory.    Examples  aot  li.ble  to  his 
objection  are  easily  found,  if  the  ptvposi- 

of  the  same  hut.    The  rmm  ol.  different 

botb  be  lni«  cau  be  niad«  ,ieu^  by  any 
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the  clasa  ;  concluding,  because  wme 
thinga  have  s  certun  pmperty,  thnt 
other  thmgR  which  resemble  them 
have  the  tuoe  property — or  heeaiae  a 
thing  has  muiifested  a  property  at  t. 
certain  time,  that  it  has  and  will  have 
that  property  at  other  times. 

It  can  scarcely  be  contended  that 
Kepler'a  openitiun  iraB  an  Induction 
In  this  senw  of  the  term.  The  atato- 
jnent  that  Mure  moves  in  an  ellipti- 
cal orbit  was  no  generalisation  from 
individual  cnsea  to  a  class  of  cases. 
Neither  was  it  an  exteneion  to  all 
time  of  what  had  been  found  true  at 
Bome  particular  liine.  The  whole 
amount  of  generalisation  which  the 
case  admitted  of  was  already  com- 
pleted, or  might  have  been  so.  Long 
before  the  elliptio  theory  was  thought 
of,  it  had  been  ascertained  that  the 
planets  returned  periodically  to  the 
same  ai^wrent  places ;  the  series  of 
these  places  was,  of  might  have  been, 
completely  determined,  and  the  ap- 
parent course  of  e»ch  plajtet  marked 
out  on  the  celestial  globe  in  an  unin- 
terrupted line.  Kepler  did  not  ex- 
tend an  observed  truth  to  other  coses 
than  those  in  which  it  hod  been  ob- 
served I  he  did  not  widen  the  mbject 
of  the  proposition  which  expressed  the 
observed  facts.  The  alteration  he 
made  was  in  the  predicate.  Instead 
of  saying,  the  mccessive  places  of 
Mars  are  so  and  so,  he  sotnmed  them 
up  In  the  statement,  that  the  succes- 
sive places  of  Mate  are  points  In  an 
ellipse.  It  is  true  this  statementi  as 
Dr.  WheweU  says,  was  not  the  sum  of 
the  observations  merdy ;  it  was  the 
■um  of  the  observatioaB  Hen  wndtr  a 
nan  point  of  vieai.  *  But  it  was  not 
the  sum  of  more  than  the  observations, 
as  a  real  indnction  is.  It  took  in  no 
caasH  but  those  which  bad  been  actu- 
ally observed,  or  which  could  have 
been  inferred  from  the  observations 
before  the  new  point  of  view  presented 
ilaelf.  There  was  not  that  transition 
from  known  cases  to  unknown  which 
coQstitatea  Induction  in  the  original 

*i>AJi.o/i>it««.,  p.  1J& 


and  acknowledged  meaning  of   the 

Old  definitions,  it  is  tnie,  cannot 
prevail  against  new  knowledge  :  and 
if  the  Keplerian  operation,  as  a  \o^- 
sal  process,  be  really  identical  with 
what  takes  plaoe  in  acknowledged  in- 
duction, the  definition  of  induction 
ought  to  he  BO  widened  as  to  take  it 
in  ;  since  scientific  language  ought  to 
adapt  itself  to  the  true  relations  which 
subsist  between  the  things  it  is  em- 
ployed to  designate.  Here  then  it  is 
that  I  am  at  issue  with  Dr.  WhewelL 
He  does  think  the  operations  identi- 
cal He  allows  of  no  li^col  [Hvcess 
in  any  case  of  induction  other  than 
what  there  was  in  Kepler's  case, 
namely,  guessing  until  a  guess  is  foond 
which  tallies  with  the  facts ;  and  ac- 
cordingly, as  we  shall  see  hereafter, 
he  rejects  all  canons  of  induction,  be- 
cause it  is  not  by  means  of  them  that 
we  guess.  Dr.  WheweU's  theory  of 
the  logic  of  science  would  be  very  per- 
fect if  it  did  not  pass  over  altogether 
the  qnestion  of  Proof.  But  in  my  ap- 
prehension  there  is  such  a  thing  as 
proof,  and  inductions  diSer  altogether 
from  descriptions  in  their  relation  to 
that  element.  Induction  is  proof ; 
it  is  inferring  something  imobserved 
from  something  observed  :  it  requires, 
therefore,  an  appropriate  test  of  proof  ; 
and  to  provide  that  test  is  Uie  n>ecial 
purpose  of  inductive  logic  When, 
on  the  contraiT,  we  merely  collate 
known  observatKms,  and,  in  Dr.  Whe- 
weU's phraseology,  connect  them  by 
means  of  a  new  conception ;  if  the 
conception  does  serve  to  connect  the 
observations,  we  have  all  we  want. 
As  the  proposition  in  which  it  is  em- 
bodied pretends  tono  other  truth  than 
what  it  nay  share  with  many  other 
modes  of  i^xesenting  the  same  (acts, 
to  be  consistent  with  the  facts  is  all 
it  reqniree  :  it  neither  needs  nor  ad- 
mits  of  proof ;  tiiough  it  may  serve 
to  prove  other  things,  inasmuch  as, 
by  placing  the  facts  in  mental  con- 
nection with  other  facts  m*  previously 
seen  to  resemble  them,  it  nttfrimllatwi 
tfae.case  to  another  class  of  phenocnr 


cMnceming  vhich  real  InducUoDB  bave 
already  been  made.  Thus  Kepler's 
so-called  law  brought  the  orbit  of  Mara 
into  the  olaaa  ellipee,  and  by  doing  so, 
proved  all  the  properties  of  an  eUipae 
to  be  true  of  the  orbit :  but  in  this 
proof  Kepler's  law  supplied  the  minor 
premise,  and  not  (as  ia  tha  case  with 
real  Inductions)  the  major. 

Dr.  Whewell  calls  nothing  Induc- 
tion where  there  ia  not  a  new  mental 
conception  introduced,  and  everything 
induction  where  there  is.  But  this 
is  to  confound  two  very  diCFerent 
things,  lavention  and  ftoof.  The 
introduction  of  a  new  conception  be- 
longs to  Indention :  and  invention 
may  be  required  in  any  operation,  but 
is  the  essence  of  none.  A  new  concep- 
tion may  be  introduced  for  descriptive 
purposes,  and  so  it  may  for  inductive 
purposes.  But  it  is  bo  far  from  con- 
stituting induction,  that  indoctioQ 
does  not  necessarily  stand  in  need  of 
it.  Most  inductions  require  no  con- 
ceplKHi  but  what  was  present  in  every 
one  o!  the  i)articulaf  instances  on 
which  the  induction  ia  grounded. 
That  all  men  ate  mortal  is  sorely  an 
inductive  conclusion ;  yet  no  new 
conception  is  introduced  by  it.  Who- 
ever knows  that  any  man  has  died, 
has  all  the  conceptions  involved  in 
the  inductive  gepcraliBation.  But 
Dr.  Whewell  considers  tha  proi«Ha  of 
invention,  which  consistfl  in  framing 
a  new  conception  consistent  with  tlie 
facts,  to  be  not  merely  a  necessary 
part  of  all  induction,  but  the  whole 


Ls  certain  general  char 


in  which  the  observed  phenomt 
semble  one  another,  or  resemble  other 
known  facts,  is  what  Bacon,  Locka, 
and  most  subsequent  metaphysicians, 
have  understood  by  the  wonl  Abstrac- 
tioo.  A  general  expression  obtained 
by  abstraction,  connecting  known  facts 
■^  means  of  comDum  c^ractf  ih,  but 
without  concluding  from  them  to 
unknown,  may,  I  think,  with  strict 
logical  correctni«s,  be  termed  a  Ue- 


Bcription ;  nor  do  I  know  in  what  other 
way  things  can  ever  be  described. 
My  position,  however,  does  not  depend 
on  the  employment  of  that  particular 
word ;  I  am  quite  ooutent  to  use  Dr, 
Whewell's  term  Colligatkm,  or  Uta 
more  general  phrases,  "mode  of  re- 
presenting, or  of  expressing,  pheno- 
mena ; "  provided  it  be  clearly  seen 
that  the  process  is  not  Induction,  but 
something  radically  different. 

What  more  may  usefully  be  said  on 
the  subject  of  Colligation,  or  of  the 
correlative  expression  invented  by 
Dr.  Whewell,  the  Explication  of  Con- 
ceptions, and  generally  on  the  subject 
uf  ideas  and  mental  representations 
as  connected  witli  the  study  of  facts, 
will  find  a  more  appn^niate  place  in 
the  Fourth  Book,  on  the  OperationB 
Subsidiary  to  Induction  :  to  which  I 
must  refer  the  reader  for  the  removal 
of  any  difficulty  which  the  present 
diecuBBion  may  have  left. 


CHAPTER  IIL 


§  I.  Induction,  properly  so  called, 
as  distinguished  from  those  mental 
operations,  sometimes  though  impn}- 

Prly  designated  by  the  name,  wtildi 
have  attempted  in  the  preceding 
chapter  to  characterise,  may,  then,  be 
summarily  defined  as  Generalisation 
from  Experience.  It  consists  in  infer- 
ring from  some  individual  instances 
in  which  a  phenomenon  is  observed  to 


a  cer^n  cl^is  ;  namely,  in  all  which 
reaaaHe  the  former,  in  what  are  re- 
gaided  as  the  material  ciroumstanoea. 
In  what  way  tha  material  chcum- 
stances  are  tu  be  distinguished  from 
tlioBe  which  are  immaterial,  or  why 
some  of  tha  circumstances  are  material 
and  others  not  so,  we  are  not  yel 
ready  to  pdnt  out.  We  must  fin* 
ofasorve  that  there  is  a  prindple  im- 
plied in  the  very  statement  of  what 
Induction  is  ;  an  asBumption  witii  re- 
gard to  the  course  of  nature  and  the 


GROUND  OF  INDUCTION. 


order  of  the  universe ;  namely,  that 
there  am  such  things  in  nature  W 
parallel  cases ;  thai  what  h^pene 
once  wiD,  under  a  auiEcient  degree  of 
similarit;  of  dTCumstances,  happen 
again,  and  not  onlj  again,  but  oa  often 
as  the  eaute  circumstances  rocur. 
This,  I  say,  is  an  assumption  invdved 
in  eveij  case  of  indnction.  And  if 
ve  consult  tbe  actual  course  of  nature, 
vie  find  Uiat  tbe  assumption  ia  war- 
ranted. Tbe  universe,  so  far  as  known 
n  constituted,  that  whatever 


is  true  in  an;  oi 


nail 


onlv  ditBcuIty  is,  to  find  what  de- 

I^is  univelsal  fact,  which  ia  our 
warrant  for  all  inferences  from  ei- 
perieocfv  lias  been  described  b;  dif- 
ferent pbiloBotdiets  in  different  forms 
of  language;  that  the  couise  of  nature 
ia  uniform  ;  that  the  uoirerse  is  gov- 
erned bf  general  laws  ;  and  the  like. 
One  of  the  moat  usual  of  those  modes 
of  expression,  but  also  <Hie  of  tbe  most 
inadequate,  is  tbat  which  has  been 
brought  into  familiar  use  by  the 
nietaphysiciaDB  of  the  school  of  Beid 
and  Stewart.  The  disposition  of  the 
human  mind  to  generalise  from  ex- 
perience,— a  pnqiensityjjonsidered  by 
these  philoaopbeis  as  an  instinct  of  our 
nature, — they  usually  describe  under 
some  such  name  as  "  our  intuitive  con- 
victimi  tiiat  the  future  will  resemble 
the  past."  Now  it  has  l:>een  well 
pointed  out  by  Mr.  Bailey,*  that 
(whether  the  tendency  be  or  not  an 
original  and  ultimate  element  of  our 
nature)  Time,  in  its  modifications  of 
past,  present,  and  future,  has  no  con- 
cern either  with  the  belief  itself,  or 
with  the  grounds  of  It;  We  believe 
that  Are  will  bum  to-morrow,  because 
it  burned  to-day  and  yesterday ;  but 
we  believe,  on  precisely  the  i 
grounds,  that  it  burned  before  we 
bom,  and  tbat  it  bums  this  very  day 
in  Cochin-china.  It  ia  not  from  '-'-  ~ 
past  to  Uie  future,  as  past  and  futu 
that  we  infer,  but  from  the  known 

•  SuafionlUPvriiiiliifTnilh. 
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tlie  unknown  ;  fnim  facts  observed  to 
facts  unobserved  ;  from  what  we  have 
perceived,  or  been  directly  conscious 
of,  to  what  has  not  come  within  our 
eiperieoee.  In  this  last  predicament 
is  the  whole  region  of  tbe  future ;  but 
atoo  the  vastly  greater  portion  of  the 
present  and  ai  Uie  past. 

Whatever  be  tbe  most  proper  mode 
of  expressing  it,  tbe  [niDpasition  that 
the  course  of  nature  ia  uniform  is 
the  fundamental  principle,  or  general 
axiom,  of  Induction.  It  would  yet 
be  a  great  error  to  offer  this  luge 
gener^isation  as  any  eiplanation  of 
the  inductive  process.  On  the  con- 
trary, I  bold  it  to  be  itself  an  instance 
of  induction,  and  induction  by  no 
means  of  the  most  obvious  kind.  Far 
from  being  the  first  induction  we 
moke,  it  is  one  of  the  lost,  or  at  all 
events  one  of  those  which  are  latest 
in  attaining  strict  philosophical  aoou- 
racy.  As  a  gener^  maxim,  indeed,  it 
has  scarcely  entered  into  the  minds 
of  any  but  philosophers  ;  nor  even  by 
them,  as  we  shall  have  many  oppur- 
"""■'■"  of  remarking,  hav  "' 
ilts  been    always 

iceived.  The  tnith  i  , 
great  generalisation  ia  itself  founded 
on  prior  generalisations.  The  obscurer 
laws  of  nature  were  discovered  by 
means  of  it,  but  the  more  obvious 
ones  must  have  been  understood  and 
assented  to  as  general  truths  before  it 
was  ever  heard  of.  We  should  never 
have  thought  of  affirming  that  all 
phenomena  take  place '  according  to 
general  laws,  if  wo  had  not  first 
arrived,  in  the  case  of  a  great  multi- 
tude of  phenomena,  at  some  know- 
ledge of  the  laws  themselves ;  which 
could  be  done  no  otherwise  than  by 
induction.  In  what  sense,  then,  can 
a  principle,  which  is  so  far  from  being 
our  earliest  induction,  be  regarded  as 
our  warrant  for  all  the  others  T  In 
the  only  sense  in  which  (as  we  have 
already  seen)  the  general  propositions 
which  we  [4ace  at  the  head  of  oni 
reasoninga  when  we  throw  them  into 
ayllogiams  ever  really  contribute  to 
weir  validity.  As  Archbishop  Whatel 
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reniarka,  every  indnction  is  a  nyllogism 
with  the  major  premise  KappKesed  ; 
or  (SB  I  prefer  expreaaing  it)  every 
iaduotian  may  be  thrown  into  the 
torm  <rf  a  eyUogism  by  supplying  a 
major  premise.  If  this  be  actually 
done,  the  principle  which  we  are  now 
couaidering,  that  of  the  aniformity  of 
the  eonrse  of  nature,  will  appear  ~  ~ 
the  ultimate  major  premise  of  all  i 
ductioDB,  and  wul,  therefore,  stand 
all  htdnctions  in  the  relation  in  whii 
aa  has  tieen  shown  at  so  much  lengtii, 
the  major  proposition  of  a  syLogiam 
always  stands  to  the  oonclusion  ;  not 
contributing  at  all  to  prove  it,  but 
being  a  necessary  condition  of  its 
being  proved 
proved  for  which  there  cannot  be 
foand  a  tme  major  premise.* 

*  TaUufintedLtfoa&note wjLsupended 
bis  place,  coDtalning  somo  criticism  on 
bbishop  WbHtsl;'!  moda  of  concaiTing' 
—'-"—'■-' — ™SvllogismBndIndnr 
-  —  '  -   -  if  hlsZopi 


ia  relation  betwi 


li  induced  m 


Hply  to 


imHnff  tl' 


il  pott  of 


'  'doubtless  fromtbairbelngfullr  aUHWerod 
■nd  found  untenable,  weie  silently  sup- 
preaaed,"  and  tbat  banco  be  miffbt  appear 
to  some  of  hia  readers  to  bo  eombatlEig  a 
sbadow.    On  ails  latter  points  the  Anh- 

His  readers,  I  make  bold  to  say,  will  luUy 
cndlt  bla  mere  affirmation  tbat  tlie  otijec- 
tiooa  have  actuijly  been  msde. 

But  as  be  seems  to  tiilnk  tbat  what  ha 
tOrmS  Uh  sulipreaaifMi  of  tba  nbloctiona 
ou(^  not  to  haie 

now  break  that  d , 

what  it  is  that  I  suppressed, ..    _ 

sopprMsed  that  alone  which  might  l>a  »- 
ffarded  as  penooal  criticism  on  the  Aroh- 
nahop.  I  had  imputed  to  him  tbe  baring 
omitted  to  ask  hlmaelf  a  partleulu  ques- 
Moo.  I  found  tbat  he  had  a»ked  blmself 
tbe  auestlon.  and  could  glre  it  au  ananer 


the  ^wttom  ot  the  whple  lU^xil^  the  (lU- 


of  tbe  < 


that  the  uniformity 

ature  ia  the  ultimate 
major  premise  in  all  coses  ot  induc- 
tion may  be  thought  to  require  some 
explanation.  Tbe  Immediate  major 
premise  in  every  inductive  argument 
it  certainly  is  not.  Of  that  Arch- 
bishop Whately's  must  be  held  to  be 
the  correct  account.  The  indnction, 
"John,  Peter,  &•:.,  are  mortal,  there- 
fore all  mankind  are  mortal,"  may,  as 
he  justly  says,  be  thrown  into  a  syl- 
logism by  prefixing  aea  major  premise, 
(what  is  at  any  rate  a  necessary  con- 
ditionof  the  validity  of  tbe  argument,] 
namely,  that  what  is  true  of  John, 
Peter,  &c.,  is  true  of  all  raankiod. 
But  Iiiow  came  we  by  t^is  major  pre- 
mise? It  is  not  self-evident ;  nay,  ia 
allcasesof  unwarrantedgeoeratisaijon  ' 
it  is  not  true.  How,  then,  is  it  arrived 
at  ?  Neceeeatily  either  by  inductiun 
or  ratiocination ;  and  if  by  induction, 
the  proceBB,  like  all  other  inductive 
arguments,  may  be  thrown  into  tbe 
form  oF  a,  syliogtsm.  Tbis  previous 
syllogism  it  is,  therefore,  necessary  to 
conetrucL  There  is,  !n  the  long-ran, 
only  one  possible  construction.  Tbe 
real  pRxrf  that  what  is  tme  of  John, 
Peter,  ftc,  Is  true  of  all  mankind,  oan 
only  be,  that  a  different  mimiosition 
would  be  inconsistent  with  the  uni- 
formity which  we  know  to  exist  in 
tbe  course  of  nature.  Whether  there 
would  be  this  inconsiBt«i>cj  or  not, 
may  be  a  matter  of  long  and  delicate 
inquiry ;  but  unlssB  there  would,  wo 
tercnt  view  wc  take  ot  the  funetioH  ot  tbe 
major  premlae,  remains  oxadlly  where  it 
waa ;  and  »  far  was  I  fnnu  thinking  that 

and  waa  "untenable,"  that  in  the  same 
edition  in  which  I  cancelled  the  m 


not  only  enforced  the  optnlon  by  further 
unsnt^  but  answered  (though  without 
ling  htiD)  those  ot  the  ArcbblBbop- 


For  not  havinttnade  this  atatement  be- 

haatrded  some  romarkB  on  certnln  general 

firs,  I  do  not  think  it  needful  to  apologise. 

It  weald  be  atlKchlng  ver;  great  tmport- 

waa  bardlf  entitled  to  make ;  least  ot  all. 

ance  to  one's  smallest  sayings  to  think  a 
formal  TBtraction  requisite  eYcry  time  that 

Whately  ■«"weU-i^SS  fam"of  so^tondVa 

when  the  inatance  wblcb  I  had  regarded 

a  alig&t  cntlciam  on  him  I  should  ban 

o  offer  a  put^  omnKlc  fo 


Coo;;lc 
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have  no  sufficient  ground  for  the  major 
of  tbe  inductive  syllogism.  It  henca 
appeniH,  that  if  ve  throw  the  nhbla 
course  of  »Oj  inductive  argument  into 
a  series  of  syllogisma,  we  shall  ai 
by  more  or  lavrar  steps  at  an  ultimate 
syllogiam,  which  willhaveforita  majot 
premise  the  prinoiple  or  axiom  of  t*"  ~ 
uniformity  of  the  coorse  of  nature.* 
It  was  not  to  be  eipeoted  that 
the  case  of  this  axiom,  any  more  than 
of  other  axioms,  there  should  he  ui 
mity  among  thinlterH  with  rti 
to  the  ground  on  which  it  ia  t 
received  as  true.  I  have  already 
Btated  that  I  r^ard  it  aa  itself  a  gene- 
ralisation from  experience.  Others 
hold  it  to  lie  a  principle  which,  ante, 
cedently  to  any  verification  by  experi- 
ence, we  are  compelled  by  the  con- 
stitution of  our  thinking  faculty  to 
asaume  as  true.  Having  so  recently, 
and  at  so  much  length,  combated  a 
similar  doctrine  as  applied  to  the 
axioms  of  mBthematics  by  arguments 
which  are  in  a  great  measure  ^ipli- 

*  But  tbough  tt  is  a  condition  of  tlia 
validity  of  Bverr  indixctian  tJiaC  there  be 
—"—"-'  in  OiB  course  o(  naturo,  it  is 


miit;  ahoiild  pervada  all  m 
ough  that  it  pcrvadea  tl- 
LSS  of  phenom^ti!!  (o  vMcb ' 
latea.      An   induction 


h  the  Induction 
r  the 


of   Iho   msEnet,  would   not   bo 
though  wo  were 

It  be  auumed  that 

genBTHl  lawa.    Otherwiao  the  early  eipari- 
,.,..  ■  _..jj^  [|^^^  j^jj^  ^^  g 

n  that  all 


niiltlnd  w 


eak  fou 


phenomena  nro  tcAular  in  tr 

•very  induction  t^  which 
truth  hnpllee  the  general  1 
mity  oj  /orthioan,  area  h 
vUa.tilhirSi  ■-™"'"'  ^ 
known,  or  th 


■Hi  fact  Is  already 
of  WelllDgton  1b 
.  we  havo  fllrojidy 


oable  to  the  present  case,  I  shall  defer 
the  more  particular  discussion  of  this 
controverted  point  in  regard  to  the 
fundamental  axiom  of  induction  un- 
til a  more  advanced  period  of  onr 
inquiry.*  At  present,  it  is  of  mors 
importance  to  nnderstiind  thoroughly 
the  import  of  the  axiom  itselt  I'or 
the  proposition,  that  the  coorse  of 
nature  is  uniform,  possesses  rather  the 
brevity  suitable  to  popular,  than  the 
precision  requisite  in  philosopliical 
language  :  its  tonns  require  to  be  en- 
ptained,  and  a  striotor  than  their 
ordinary  signification  given  to  them, 
before  Uie  truth  of  the  assertion  can 
be  admitted. 

g  z.  Every  person's  consciousnen 
assures  him  that  he  does  not  always 
expect  uniformity  in  the  course  of 
events ;  he  does  not  always  believe 
that  the  unknown  will  be  similar  to 
the  known,  that  the  future  will  re- 
semble the  past.  Ifobody  believes 
that  the  HDCoession  of  rain  and  fine 
weather  will  be  the  same  in  every 
future  year  as  in  the  present.  No- 
body expects  to  have  the  same  dreams 
repeated  every  night  On  the  con- 
trary, everybody  mentions  it  as  some- 
thing extraordinary  if  the  course  of 
nature  is  constant,  and  resembles  it- 
self in  these  particulars.  To  look 
:  for  constancy  where  constancy  is  not 
<  to  be  expected,  as,  for  instance,  that  a 
.  day  which  has  once  brought  good 
fortune  will  always  be  a  fortunate 
day,  is  justly  accounted  superstition. 
The  course  of  nature,  in  truth,  is 
not  only  uniform,  it  is  also  infinitely 
various.    Some  phenomena  are  always 

binations  in  which  we  met  with  them 
atfirstt  others  seem  altogether  capri- 
cious ;  while  some,  which  we  had  been  . 
accustomed  to  regard  as  bound  down 
exclusively  to  a  particular  set  of  com- 
binations,  we  unexpectedly  find  de- 
tached from  some  of  the  elements  with 
which  we  had  hitherto  found  them 
conjoined,   and   united  to  others  cf 


'  Infra,  ahap.  x 


h,.  Google 


quite  a  oantntry  descriplion.  To  an 
inhabiUnt  uf  Centra!  Afcicn  fifty 
yeats  ago,  no  fact  probably  appeared 
to  rest  on  mora  uniConn  experience 
than  this,  that  all  human  beings  are 
blRclc,  To  Europeans  not  many  yean 
ago.  the  propoBition,  All  Bwans  are 
white,  appeared  an  equally  unequi- 
vocal instance  of  uoifonnity  in  the 
courge  of  nature.  Further  experience 
hue  proved  to  both  that  they  were 
mistalten  ;  but  they  had  to  wait  fifty 
csnturiea  for  thia  ifflperienoe.  Dur- 
ing that  long  time,  mankind  believed 
in  an  uniformity  of  the  coune  of  na- 
ture where  no  BUch  uniformity  really 

According  to  the  notion  which  the 
ancients  entertained  of  induction,  the 
foregoing  were  cases  of  aa  legitimate 
inference  as  any  inductionH  whatever. 
In  these  two  instances,  in  which,  the 
conclusion  being  false,  the  ground  of 
inference  must  have  been  iniiuflicient, 
there  was,  nevertheless,  as  much 
ground  for  it  as  this  conception  of 
induction  admitted  of.  The  induc- 
tion of  the  ancients  lias  been  well 
described  by  Baooo,  under  the  name 
of  "  Inductioper  enumerationem  sim- 
plioem,  ubi  non  reperitur  instantia 
contradictoria."  It  consists  in  ascrib- 
ing the  character  of  general  truths 
to  all  propoaltiona  which  are  true  in 
every  instance  that  we  happen  to 
know  of.  This  is  the  kind  of  induc- 
tion which  is  natural  to  the  mind 
when  unaccuatomed  to  scientific 
methods.  The  tendency,  which  some 
call  an  instinct,  and  which  others 
account  for  by  association,  to  infer 
the  future  from  the  past,  Uie  known 
from  the  unknown,  is  simply  a  habit 
of  expecting  that  what  has  been  found 
true  once  or  several  times,  and  never 
yet  found  false,  will  be  found  true 
again.  Whether  the  instances  are 
few  or  many,  conclusive  »«■  inconclu- 
sive, does  not  much  affect  the  matter : 
these  are  consideratkina  which  occur 
only  on  reflection  ;  the  unprompted 
tendency  of  the  mind  Is  to  generalise 
ita  experience,  provided  this  points  all 
in  one  direction ;  ptuvided  no  other 


experience  of  a  conflicting  character 
comes  unsought  The  notion  of  seek- 
ing it,  of  experimenting  for  it,  of  in- 
terrogatinff  nature  (to  use  Bacon's  ex- 
preaaion)  is  of  much  later  growth. 
The  observation  of  nature  by  uncul- 
tivated intellects  is  purely  passive: 
they  accept  the  facts  which  present 
thMDsel  ves.  without  taking  the  trouble 
oE  searching  fur  more  :  it  is  a  superior 
mind  only  which  asks  itself  what  facts 
are  needed  to  enable  it  to  come  to  a 
safe  conclusion,  and  then  loi^  out  for 

But  though  we  have  always  a  pm- 
penaity  to  generalise  from  unvarying 
experience,  we  are  not  always  war- 
ranted in  dtdng  so.  Before  we  can  be 
at  liberty  to  conclude  that  something 
is  universally  true  because  we  have 
never  known  an  instance  to  the  con. 
tiary,  we  must  have  reason  to  be- 
lieve that  if  there  were  in  nature 
any  instances  to  the  contrary,  we 
should  have  known  of  them.  Hiis 
assurance,  in  the  great  majority  of 
cases,  ive  cannot  have,  or  can  bava 
only  in  a  very  moderate  degree.  The 
possibility  of  having  it  is  the  founda- 
tion on  which  we  shall  see  hereafter 
that  induction  by  simple  enumeration 
may  in  some  remarkable  cases  amount 
practically  to  proof."  No  auob  assur- 
ance, however,  can  be  had  on  any  o[ 
the  ordinary  subjects  of  scientifio  in- 
quiry. Popular  notions  are  usually 
founded  on  induction  by  simple  enu- 

a  little  way.  We  are  forced  to  b^n 
with  it ;  we  must  ofton  rely  on  it 
provisionally,  in  the  absence  trf  means 
of  mora  searching  investigation.  But, 
for  the  accurate  study  of  nature,  we 
require  a  surer  and  a  more  potent  in- 

It  was,  above  all,  by  pmnting  out 
the  inauffiirieDoyot  this  rude  and  loose 
conception  of  Induction  that  Bacon 
meritud  the  title  so  generally  awarded 
to  him  of  Founder  of  the  Inductive 
Pfailoaophy.  The  value  of  his  own 
contributions  to  a  more  philosophtcol 

"  lufi^  dup.  ul,  xxiL 
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theory  of  the  subject  haa  certainly 
been  exaggerated.  Although  (along 
nith  some  fundamental  errors)  his 
'nriCinga  contain,  more  or  less  fnll; 
dereli^ied,  several  of  the  moat  im- 
portant principles  of  the  Inductive 
Method,  physical  investigation  baa 
DOW  far  outgrown  the  Baoonian  con- 
ception of  Induction.  Moral  and 
political  inquiry,  indeed,  are  as  yet 
tar  behind  that  conception.  The  cur- 
rent and  improved  modes  ot  reasoo- 
ing  on  these  Bubjects  are  still  of  the 
some  vidoiiB  description  gainst  which 
Bacon  protested ;  the  method  almost 
excluBtrely  employed  by  those  pro- 
fessing to  treat  floch  matters  induc- 
tively, is  the  very  iadadia  per  enu- 
meratioaem  titnjiicen  which  be  con- 
deiani ;  and  the  experience  which  we 
beat  BO  coa&dently  appeaird  to  by  all 
sects,  parties,  and  interests  is  stiU,  in 
his  own  emphatic  words,  nura  palpatio. 

§  3.  In  order  to  a  better  under- 
atandiDg  of  the  problem  which  the 
loeioian  must  solve  if  he  would  estab- 
lish a  acientiGc  tlieorj  ot  Induction, 
let  us  oompaie  a  few  cases  of  incorrect 
inductions  with  others  which  are  ac- 
knowledged to  be  legitimate.  Some, 
we  know,  which  were  believed  for 
centuries  to  be  correct,  were  never- 
theless incorrect  That  all  swans  ore 
white,  cannot  have  been  a  good  in- 
duction, since  the  conclusion  lias 
turned  out  erroneous.  The  experi- 
ence, Iwwever,  on  which  the  cooclu- 
sion  rested  was  genuine.  From  the 
earliest  records,  Ute  testimony  of  the 
Its  of  the  icQown  world  was 
iHonthe  ptnnt.  Theuniform 
experience,  therefore,  c£  the  inhabi- 
tants of  the  known  world,  agreeing 
in  a  common  result,  without  one 
known  instance  of  deviation  from 
that  result,  is  not  always  sufficient  to 
establisb  a  general  conclusion. 

But  let  us  now  turn  to  an  instance 


coDcluding  that  all  swona  were  white ; 
are  we  also  wrong  when  we  conclude 
that  all  men's  heads  grow  above  their 


shoulders,  and  never  below,  in  spite 
of  the  conflicting  testimony  of  the 
naturalist  Pliny?  As  there  were 
Uack  swans,  tfaough  civilised  people 
had  existed  for  three  thousand  years 
on  the  earth  without  meeting  with 
then],  may  there  not  also  be  "men 
whoee  heads  do  grow  beneath  their 
shoulders,"  notwithstanding  a  rather 
less  perfect  unanimity  of  nf^tive 
testimony  from  observers  1  Most 
persons  would  answer  No ;  it  was 
more  credible  that  a  bird  should  vary 
in  its  colour  than  that  men  should 
vary  in  the  relative  position  of  their 
principal  organs.     And  there  is  no 


be  right;  but  to  say  why 


Uiay  s 


right  wcnild  be  impossible,  without 

enterii^  more  deeply  than  is  usually 
done  into  the  true  theory  of  Induction. 
Again,  there  are  cases  in  which  we 
reckon  with  the  meet  unfailing  con- 
fidence upon  uoiformity,  and  other 
cases  in  which  we  do  not  count  upon 
it  at  alL  In  some  we  feel  com[Met« 
assurance  that  the  futiure  will  raaem- 
ble  the  past,  the  unlcnown  be  precisely 
similar  to  the  known.  In  others, 
however  invariable  may  be  the  result 
obtained  from  Hie  instances  which 
have  been  obaerved,  we  draw  from 
them  no  more  than  a  very  feeble  pre- 
sumption that  the  like  result  will  hold 
in  all  other  cases.  That  a  straight 
line  is  the  shortest  distance  between 
two  points,  we  do  not  doubt  to  be 
true  even  in  the  region  of  the  fixed 
stars.*  When  a  ciiemist  announces 
the  eiistence  and  properties  of  a 
newly  discovered  substance,  if  we 
confide  in  his  accuracy,  we  feel  as- 
sured that  the  conclusions  he  has 
arrived  at  will  hold  universally,  though 
the  induction  be  founded  but  on  a 
single  instance.  We  do  not  withhold 
our  assent,  waiting  for  a  repetition  of 
the  experiment ;  or  if  we  do,  it  ia 
from  a  doubt  whether  the  one  experi- 
ment was  properly  made,  not  whether, 

"  In  strictness,  whersTor  the  prasent 


if  properly  made,  it  would  be  concln- 
sive.  Here,  then,  us  a  geoeral  law  of 
nature,  infeired  without  heaitation 
fnnn  a  single  inBtance ;  an  univerBal 
propositJon  fcom  a  singular  one.  Now 
mark  another  caae,  and  oontrast  it 
with  this.  Not  all  tho  instancea 
which  ha™  been  observed  since  the 
beginoing  of  the  world  in  support  of 
tbe  general  propoHition  that  all  crow! 
are  black  would  be  deemed  a  suffi- 
cient presumption  of  the  truth  of  tbe 
propoeition,  to  outweigh  the  teBtimon  j 
of  one  unexceptionable  witaegs  who 
ehould  affirm  that  in  some  r^on  of 
tbe  earth  not  fully  explored  he  had 
caught  and  examined  a  orow,  and 

,  had  found  it  to  be  grey. 

'  Why  is  a  lingle  instance,  in  some 
casflB,  Bufficient  for  a  complete  iuduc- 
tiuii,  while  in  others  myriads  of  con- 
curring instances,  without  a  single  ex- 
ception known  or  preBumed,  go  such 
a  very  little  way  towards  eatJ>li»h- 
niversal  propositioD?  Who- 
~~]wer  this  question  knows 


CHAPTER  IV. 


I  I.  In  t^  contemplation  of  th»t 
uniformity  in  the  course  of  nature 
which  is  assnmed  in  eveiy  inference 
from  experience,  one  of  the  Brst  ob- 
Berratione  that  present  themselves  is, 
that  the  uniformity  in  question  is  not 
properly  uniformity,  but  uniformities. 
The  general  regularity  results  from 
the  co-existence  of  partial  regularities. 
The  course  of  natnre  in  general  is 
constant,  because  the  couise  of  each 
of  the  varions  phenomena  that  com- 
pose it  is  BO.  A  certain  fact  invari- 
ably occurs  whenever  certain  drcum- 
etances  are  present,  Hid  does  not 
occur  when  Uie;  are  absent ;  the  like 
is  true  of  another  fact ;  and  so  on. 
From  these  separate  threads  of  con- 
nection between  parts  of  the  great 
whole  which  wu  term  nature  a  gene- 


ral  tissue  of  connection  unavoidably 
weaves  itself,  by  which  the  whole  la 
held  bffiether.  If  A  is  always  ac- 
companied by  D,  B  by  E,  and  0 1^ 
F,  it  follows  that  A  B  is  accompanied 
by  D  E,  A  C  by  D  1',  B  C  by  E  F 
and  finally  A  B  O  by  D  E  F ;  and 
thus  the  general  character  of  regula- 
rity is  produced,  which,  along  with 
and  in  the  midst  of  infinite  diversity, 
pervades  all  DatuTfi, 

The  first  point,  therefore,  to  be 
noted  in  regard  to  what  is  called  the 
uniformity  of  the  course  of  nature 
ii^  that  it  is  itself  a  oomplei  fact, 
compounded  of  all  the  separate  uni- 
formities which  exist  in  respect  to 
single  (ikenomena.  These  vartoos 
uniformities,    when   ascertained    by 

''  '  '    ~  igarded  as  a  sufGcient  in- 


ducti 


'e  call  is 


Nature.  Scientifically  speak- 
ing, that  title  is  employed  in  a  more 
restricted  sense  to  designate  the  uni- 
formities when  reduced  to  their  modt 
simple  expression.  Thus  in  the  illus- 
trstion  a&eady  employed,  there  were 
seven  uniformities :  M  of  which.  If 
considered  sulfidentty  curtain,  would, 
in  tbe  more  tax  application  of  the 
term,  be  called  laws  of  natora.  But 
of  the  seven,  three  alraie  are  properly 
distinct  and  independent  i  these  being 
pre-aupposed,  the  others  follow  of 
course.  The  three  first,  therefore, 
according  to  the  stricter  acceptation, 
are  called  laws  trf  nature ;  the  re- 
mainder not ;  because  they  are  in 
truth  mere  rows  of  the  three  first : 
virtoally  included  in  them  j  said, 
therefore,  to  rauft  from  them  ;  who- 
ever afbnns  those  three  has  already 
affirmed  all  tbe  rest 

To  snbstitute  real  examples  for  Bym> 
bolical  ones,  thefoUowing  are  three  uni- 
formities, or  call  them  laws  <rf  natore; 
the  lawthatair  has  weight,  the  law  that 
pressure  on  aflnidis  pn^tagatedequally 
in  all  directions,  and  the  law  that  pres- 
sure in  one  direction,  not  onxned  by 
equal  pressure  in  theeontrary  direoti<Hi, 
produces  mution,  which  does  not  oease 
imtil  equilibrium  is  restored.  From 
these  three  unifoimitieB  we   should 
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be  able  to  predict  another  uuifonnity, 
namely,  the  risa  of  the  mercury  in  tbo 
Turricelliantube.  Tbia,  inthe etricter 
use  tif  the  phnte,  is  not  a  laivof  nature. 
It  is  the  result  of  laws  of  oatuTe.  It 
is  a  cane  of  each  and  every  one  of  the 
threu  Ibwb  ;  and  ie  the  only  occun 
by  which  they  could  all  be  fulfilled. 
If  the  mercury  were  not  suetaini  ' 
the  barometer,  and  euatained  at 
a  height  that  the  column  of  mercury 
wure  equal  in  weight  to  a  column  of 
the  atmnsphera  of  the  same  diameter ; 
here  wou]d  be  a  cose,  either  of  the  aJr 
nut  preuing  upon  the  surface  of  the 
mercury  with  the  force  which  is  called 
its'weigbt,  or  of  the  downward  pres- 
sure on  the  mercury  not  being  propa- 
gated equally  in  an  upper  direction, 
or  of  a  body  pressed  in  one  direction 
and  not  in  the  direction  opposite, 
either  not  moving  in  the  direction  in 
which  it  ia  pretsed,  or  stopping  beCora 
it  had  attained  eqailibrium.  If  we 
knew,  therefore,  the  three  simple  laws, 
bat  had  never  triad  the  Torricellian 
experinient,  we  might  dtduee  its  re- 
Bult  from  those  laws.  The  known 
weight  of  the  air,  combined  with  the 
poeition  of  the  apparatus,  would  bring 
the  mercury  within  the  first  of  the 
three  inductions  ;  the  fiist  induction 
mould  bring  it  within  the  second,  and 
the  second  within  the  third,  in  the 
manner  which  we  characterised  in 
treating  of  Ratiocination.  We  should 
thus  come  to  know  the  more  complei 
uniformity,  independently  of  specific 
experience,  through  our  Imowledge  of 
the  simpler  ones  from  which  it  results ; 
Uuugb,  for  reasons  which  will  appear 
bereafter,  ver\/icaiion  by  speci6c  expe- 
rienca  would  still  be  desirable,  and 
might  possibly  be  iodispensable. 

Complex  uniformities  which,  like 
this,  are  mere  cases  of  simpler  ones, 
and  have,  therefore,  been  virtually 
affirmed  in  affirming  those,  may  with 
propriety  be  called  tatei,  but  can 
scarcely,  in  the  strictness  of  scientific 
Bpeei*,  be  termed  laws  of  Nature. 
It  is  the  custom  in  science,  wherever 
regularity  of  any  kind  can  be  traced, 
to  oall  the  general  proposition  which 


expresses  the  nature  of  that  regularity 
a  law ;  as  when,  in  mathematics,  we 
speak  of  the  law  of  decrease  of  the 
Buccessive  terms  of  a  converging 
series.  But  the  expression  taw  ^ 
tuituTe  baa  generally  been  employed 
with  a  sort  of  tacit  reference  to  the 
Sriginal  sense  of  the  word  law,  namely, 
the  expression  of  the  will  of  a  superior. 
When,  therefore,  it  appeared  that  any 
of  the  uniformitieB  which  were  ob- 
served in  nature  would  result  spon- 
taneously from  certain  other  unifor- 
mities, no  separate  act  of  creative 
will  being  supposed  necessary  for  the 
production  of  the  derivative  unifor- 
mities, these  liave  not  usually  been 
spoken  of  as  laws  of  nature.  Accord- 
ing to  one  mode  of  expression,  the 
question.  What  are  the  laws  of  nature? 
may  be  stated  thus ;  What  are  the 
fev^est  and  siniplest  assumptions, 
which  being  granted,  the  whole  exist- 
ing order  of  nature  would  result? 
Another  mode  of  stating  it  woidd  be 
thus :  What  are  the  fewest  general 
propoailiona  from  which  all  the  uni- 
formities which  exist  in  the  universe 
(ht  be  deductively  inferred  I 
livery  great  advance  which  marks 
epoch  in  the  progress  of  science 
has  consisted  in  a  step  made  towards 
■■  solution  of  this  problem.  Even  a 
iple  colligation  of  inductions  already 
made,  without  any  fresh  extension 
" '  ^'"  e  inductive  inference,  is  already 
Ivance  in  that  direction.  When 
Kepler  expressed  the  regularity  which 
exists  in  the  observed  motions  of  the 
heavenly  bodies  by  the  three  general 
propositions  Called  bis  laws,  be,  in  so 
doing,  pointed  out  three  simple  sup- 
poeitions,  which,  instead  of  a  much 
greater  number,  would  suffice  to  con- 
struct the  whole  scheme  of  the  hea- 
venly motions  so  far  as  it  was  known 
up  to  that  tjme.  A  similar  and  still 
greater  step  was  made  when  these 
laws,  which  at  first  did  not  seem  to 
be  included  io  any  more  general 
truths,  were  discovered  to  be  cases  of 
the  three  laws  of  motion,  as  cbtain- 
among  bodies  which  mutually 
towards  one  another  with  a  ant- 


tMU  fbroe,  ami  have  had  a  certain 

instantaneous  impulse  ariginally  tm- 
preHsed  npon  them.     After  thU  great 


by  any  person 
Isngtiaee  witb  preciaioD,  be  termed 
laws  of  nature :  that  phrase  would 
be  reserred  for  the  simpler  and  more 
general  lani  into  which  Newton  is 
Bud  to  have  resolved  them. 

According  to  this  language,  every 
well-grounded  inductive  generalisa. 
tion  is  either  a  law  of  nature  or  a 
result  of  laws  of  nature,  capable,  if 
those  laws  a[«  known,  of  being  pre* 
dieted  from  tbein.  And  the  problem 
of  Inductive  Logic  ma;  be  mimmed 
up  in  two  questions :  how  to  ascertain 
the  iaWB  of  nature ;  and  how,  after 


band,  we  must  nob  suffer  ourselves  to 
imagine  that  this  mode  of  statement 
amounta  to  a  real  analysis,  or  to  any- 
thing but  a  mere  verl^  tranaforma- 
tion  of  the  problem ;  for  the  expreadon, 
Laws  of  Nature,  m«ani  nothing  but 
the  uniformities  which  exist  among 
natural  phenomena  {or,  in  other 
words,  the  resulta  of  induction)  when 
reduced  to  theiF  Himidest  expression. 
It  is,  however,  something  to  have  ad- 
vanced BO  far  as  to  see  ^at  the  study 
of  nature  is  the  study  of  laws,  not  a 
law  ;  of  uniformities  in  the  plural 
number ;  that  the  different  natural 
phenomena  have  their  separate  rules 
or  modes  of  taking  place,  which, 
though  much  intennixBd  and  en- 
tangled with  one  another,  may,  to  a 
certain  extent,  be  studied  apart ;  that 
(to  resume  our  former  metaphor)  the 
regularity  which  exists  in  nature  is 
a  web  composed  of  distinct  threads, 
and  only  to  be  understood  by  tracing 
each  of^  the  threads  separately  ;  for 
which  purpose  it  is  oft«n  neoeasary  to 
unravtd  some  portion  of  the  weti^  and 
exhilnt  the  fibres  i^Hrt  The  rules 
of  experimental  inquiry  are  the 


Mforui 


the  web. 


§3.  In  thus  attempting  to  ascertain 


the  general  order  of  nature  by  ascer-- 
taining  the  particular  order  of  thti 
occurrence  of  each  one  of  the  pheno- 
mena of  nature,  the  meet  scientiGo 
proceeding  can  be  no  more  than  an 
miproved  form  of  that  which  was 
primitively  pursued  by  the  hunian 
understandiog  while  undirected  by 
science-  When  mankind  first  formed 
the  idea  of  studying  pheuomeua  ac- 
cording to  a  stricter  and  surer  method 
than  t£at  which  they  had  in  the  first 
instance  spontaneously  adopted,  tiiey 
did  not,  conformably  to  the  well-mecuit 
but  impracticable  precept  of  Des- 
cartes, set  out  from  the  supposition 
that  nothing  had  been  already  ascer- 
tained Many  of  the  unifomitiea 
existing  among  phenomena  are  su 
constant,  and  so  Open  to  observation, 
as  to  force  themselves  upm  involun- 
tary recognition.  Some  facts  are 
so  perpetually  and  fanuliarly  scoom- 
panied  by  certain  others,  that  man- 
tdnd  learnt,  as  children  learn,  to 
expect  the  one  where  they  found  the 
other,  long  before  thej[  knew  how  to 
put  their  expectation  into  words  by 
asserting,  in  a  propoeition,  the  exist- 
ence of  a  coimection  between  those 
phenomena.  No  science  was  needed 
to  teach  that  food  nourishes,  that 
water  drowns,  or  quenches  thirst, 
that  the  sun  gives  light  and  heat, 
that  bodies  fall  to  the  ground.  The 
first  scientific  inquirers  asaiuned  these 
and  the  like  as  known  truths,  and 
set  out  from  them  to  discover  others 
which  were  unknown :  nor  were  they 
wrong  in  so  diung,  subject,  however, 
aa  they  afterwards  began  to  see,  to 
an  ulterior  revision  of  these  spon- 
taneous generalisations  themselves, 
when  the  progress  of  knowledge 
pointed  out  limits  to  them,  or  showed 
their  truth  to  be  contingent  on  some 
circumstance  not  nHginally  attended 
to.  It  will  appear,  I  think,  from  the 
subsequent  part  rf  our  inquiry,  tliat 
there  is  no  kigical  fallacy  in  this 
mode  of  proceediDg ;  but  we  may  see 
alisadj  that  any  other  mode  is  rigor- 
ously impracth^tJe :  unce  it  In  im 
possble  to  fnune  ai  '"        -t— "-^ 


^^ 
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of  induction,  or  test  of  ttie 
l^nHuctiuns,  uiiksxon  tfiehvpo^liagja 
Hat  some  induetioDH  deserving  of  i% 
liance  have  beeu  alrendj'  madie. 

~TAt,  us  revert,  for  instance,  tn  one 
of  our  former  iUuBtratioos,  and  con- 
Kider  why  it  la  that,  with  exactly  the 
same  amount  of  evidence,  both  nega- 
tive and  positive  we  did  not  reject 
the  assertion  that  there  are  black 
awana,  while  we  should  refuse  credence 
to  any  testimony  which  asserted  that 
there  were  men  wearing  their  heads 
underneath  their  shouldera.  The  first 
BBaertion  was  more  credible  than  the 
latter.  But  why  more  credible  T  So 
long  as  neither  phenomenon  had  been 
actually  witnessed,  what  reason  was 
there  for  finding  the  one  harder  to  be 
believed  than  the  other  !  Apparently 
because  there  is  lesa  constancy  in  the 
colours  of  animals  than  lu  the  general 
structure  of  their  anatomy.  But  how 
do  we  know  this  1  Doulttless,  from 
experience.  It  appears,  then,  that  we 
need  experience  to  inform  ua  in  what 
degree,  and  in  what  caeea,  or  sorts  of 
enses,  experience  is  to  be  relied  on. 
Experience  must  be  consulted  in  order 
to  learn  from  it  under  what  circum- 


which  we  subject  experience  in  gene- 
ral ;  but  we  m^ike  experience  jta  own 
,  Experience  testmes  that 


& 


uniforj 


which  i1 


IS  to  exhibit,  some  are  more  to  be 
I'elied  on  than  others;  and  uniformity, 
therefore,  may  be  presumed,  from  any 
given  number  of  instances,  with  a 
greater  degree  of  asaurance,  in  pro- 
jiortion  aa  the  case  loelongs  to  a  class 
in  which  the  uniformitiusmtve  hitherto 
been  found  more  imitorm. 

This  mode  of  correcting  one  genera- 
lisation by  means  of  another,  a  nar- 
rower generalisation  by  a  wider,  which 
common  sense  auggests  and  adopts  in 
practice,  is  tlie  real  type  of  scientific 
Indnction.  All  that  art  can  do  is 
but  to  give  accuracy  and  precision 
to  this  prtjcees,  and  adapt  it  to  all 
varieties  of  cases,  without  any  essen- 
tial alteration  in  its  piiuciple. 
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There  are  of  course  no  means  of 
applying  such  a  test  aa  that  above 
described,  unless  we  already  possess 
a  general  knowledge  of  the  prevalent 
character  of  the  uniformities  existing 
throughotit  natuie.  The  indispen- 
sable foundation,  therefore,  of  a  Kien- 
tilic  formula  of  induction  roust  be  a 
survey  of  the  inductions  to  which 
mankind  have  been  conducted  in  un- 
scientific practice,  with  the  special 
pnrpoeu  of  ascertaining  what  kinds 
of  uniformitiea  have  been  fonnd  per- 
fectly invariable,  pervading  all  nature, 
and  what  are  those  which  have  beeu 
found  to  vary  with  difference  of  time, 
place,   or   other   changeable   circum- 


%  3.  The  necessity  of  such  a  survey 
is  confirmed  by  the  consideration  that 
the  stronger  inductions  are  the  touch- 
stone tA  which  we  always  endeavour 
to  bring  the  weaker.  If  we  find  any 
means  of  deducing  one  of  the  less 
strong  inductions  from  stronger  ones, 
it  acquires,  at  once,  all  the  strength  of 
those  from  which  it  is  deduced  ;  and 
even  adds  to  that  strength  ;  since  the 
independent  experience  on  which  the 
weaker  induction  previously  rested  I 
becomes  addition^  evidence  of  the) 
truth  of  the  better estaUisbed  law  iuj 
which  it  ia  now  found  to  be  included. 
We  may  have  inferred,  from  historical' 
evidence,  that  the  uncontrolled  power 
of  a  monarch,  of  an  aristocracy,  or  of 
the  majority,  will  often  he  abused ; 
but  we  are  entitled  to  rely  on  this 
generalisation  with  much  greater  as- 
surance wlien  it  is  shown  to  be  a 
corollary  from  still  better  established 
facts  ;  the  very  hiw  degree  of  eleva- 
tion of  character  ever  yet  attained  by 
the  average  of  mankind,  and  the  little 
efficacy,  for  the  most  part,  of  the 
modes  of  education  hitherto  practised, 
in  maintwning  the  predominance  of 
reason  and  conscience  over  the  sel- 
fish propensities.  It  is  at  the  same 
time  obvious  that  even  these  more 
general  facts  derive  an  accession  of 
evidence  from  the  testimony  which 
history  bears   to  the  effects  of  des- 


ato 
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potiml.  The  strong  induction  became^ 
Btill  (tronger  when  a  weaker  one  bu 
been  bound  up  with  it. 

Od  tba  other  huid,  if  an  inductiou 
contliot*  with  atronger  inductious,  or 
witb  eoDctuaions  capablo  uf  being 
oorrectl;  deduced  from  them,  then, 
nuless  QD  TeooTuideratioti  it  ihould 
KI^Har  that  lome  of  the  atronger 
inductionH  have  been  expreued  with 

nter  univeraality  than  their  eci- 
le  wamuitii,  the  weaker  one  niuBt 
giro  way.  The  opinion  so  long  pre- 
valent that  a  comet  or  any  other 
unUBual  appearance  in  the  heavenly 
regions  wa<  the  precursor  of  calami- 
ties to  mankind,  or  to  those  at  least 
who  witnessed  it ;  the  belief  in  tbe 
veracity  of  the  oracles  of  Delphi  or 
Dodona ;  the  reliance  on  astrology, 
or  on  the  weathet-propheoies  in  al- 
manackx,  were  doubtlees  inductions 
supposed  to  be  grounded  on  experi- 
ence;* and  faith  in  such  delusions 
eeeniB  quite  eapabla  of  holding  out 
against  a  great  multitude  of  failures, 
provided  it  l>e  noniished  by  a  reason- 
able number  of  casual  coincidences 
between  the  prediction  and  the  event. 
What  has  really  put  an  end  to  these 
insufficient  inductions  is  their  incon- 
sistency with  the  stronger  inductions 
subsequently  obtained  i^  scientific  in- 
quiry, respecting  the  causes  on  which 
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le  riwts  bj  seekhis  i. 

Or  but  wera  suggested 
by  SD  ImoKiuatton  of  the  angor  of  superior 
pDven.  ^lowD  by  such  dsviiitious  from 
the  ordliisry  courea  of  natHW,"  I  coucoivo 

theHB  notioDS  were  at  flnt  suggested,  but 

thnft,  been  supposed  to  be  RutHtAutloted. 


that  all  i.miogr. 
BHuppoeed  evidenc-a 


terrestrial  events  really  depend;  and 
I  scientific  truths  have  not 
.ted,  the  same  or  similar 
delusions  still  prevail- 

It  may  be  attirmed  as  a  general 
principla,  that  all  inductions,  whether 
strong  or  weak,  which  can  be  con- 
nected by  rotiooiuatioD,  are  oonfinna- 
tor;  of  one  another;  while  any  which 
lead  deductively  to  cooseqiience*  that 
are  incompatible  become  mutually 
each  other's  test,  showing  that  one 
or  other  must  be  given  up,  or  at 
least  more  guardedly  expressed.  In 
the  case  of  mductions  which  oonfinn 
each  other,  the  one  which  becomes  a 
conclusion  from  ratiopination  rises  to 
at  least  tlie  level  of  certainty  of  the 
weakest  of  those  from  which  it  is 
deduced ;  while  in  general  all  are 
more  or  less  increased  in  certainty. 
Thus  the  Torricellian  experiment, 
though  a  mere  case  of  three  more 
general  laws,  not  only  strencthened 
greatly  the  evidence  on  which  those 
laws  rested,  but  converted  one  of 
them  (the  weight  of  the  atmosphere) 
from  a  still  doubtful  generalisation 
into  a  completely  established  doctrine. 

If,  then,  a  survey  of  the  uniformi- 
ties which  have  bean  ascert^ned  to 
exist  in  nature  should  point  out  some 
which,  aa  far  as  any  human  purpose 
requires  certainty,  may  be  considered 

Is  1(  strength  were  not  lent  to  It  b;  sn 
sntecedeut  prcBumptlou ;  bHt  thia  U  not 

jtisuffldent  evidence.     The  b  ipi-iai-i  pi-c- 

legltjmste   concluiloo    from    eiperieuoa; 
though  it  inipnnierlr  predisposes  (he  mhid 

Thus  Riu^  to  defence  of  tlie  sort  of 
examples  otdeet«d  to.  But  It  would  be 
our  to  produce  histsncti.  eqiiiUl;  sd.npted 
to  the  purpose,  and  iunliich  iiaaiitei.'cdcnt 
prcJudS™  h  nt  h11  coueenicd.  "For  ni,™? 
agiM,"  mys  Atcjiblsliop  Whutolr.  "all  faf- 
IneiH  and  gHrdencra  w,:re  Grinljr  convineed 
— nnd  convinced  of  tbel}-  kiiowiog  It  by 
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quite    certain   and  quite   universal, 

then  by  meana  of  theae  uniformities 
we  nay  be  able  to  raise  multltudeg 
of  otbet  inductions  to  the  game  point 
in  the  scale.  For  if  we  can  show, 
with  respect  to  an;  inductive  infer- 
ence, that  either  it  must  be  true,  or 
one  of  these  certain  and  nnivemal 
inductions  must  admit  nf  an  excegs 
tion,  the  former  ^nerolisation  will 
attain  the  same  certainty,  and  inde- 
feaaiblenesB  within  the  bounds  iiti- 
signed  to  it,  which  are  the  attributes 
of  the  latter.  It  will  be  proved  lo 
be  a  law  ;  and  if  not  a  reault  of  other 
and  simpler  laws,  it  will  be  u  law  of 

There  are  such  certain  and  uni- 
versal inductions ;  and  it  is  because 
there  are  such,  that  a  Lo^c  of  In- 
duction is  possible. 


CHAPTER  V. 


S  I.  The  phenoniena  of  nature 
exist  in  two  distinct  relations  to  one 
another ;  that  of  simultaneity,  and 
that  of  succession.  Every  pheno- 
menon is  related,  in  an  uniform  man- 
ner, to  some  phenomena  that  co-exist 
with  it,  and  to  some  that  have  pre- 
ceded and  will  follow  it. 

Of  the  uniformities  which  eniat 
among  sjTichronotis  phenomeno,  the 
most  important,  on  every  account, 
are  the -laws  of  number;  oud  next 
to  them  those  of  space,  or,  in  other 
words,  of  extension  and  figure.  The 
Jaws  of  number  are  common  to  syn- 
chroDOUB  a:  . 
That  two  and 
equally  true  whether  the  second  two 
foiloiv  the  first  two  or  accompany 
them.  It  is  as  true  of  days  and 
years  Ob  of  feet  and  inches.  The 
laws  of  extension  and  figure  (in  other 
words,  the  theorems  of  yeonietiy,  from 
its  lowest  to  its  highest  branches)  are, 
on  the  contrary,  laws  of  simultaneous 
phenomena  Only.  The  various  parts 
of  space,  and  of  the  objects  which  are 


said  to  fill  space,  co-exist  i  ani)  the 
unvarying  laws  which  are  tiie  subject 
of  the  science  of  geometry  are  an 
expression  of  the  mode  of  their  co- 

This  is  a  class  of  laws,  or,  In  other 
words,  of  uniformities,  for  the  com- 
prehension and  proof  of  which  it  is 
not  necessary  to  suppose  any  lapse  of 
time,  any  variety  of  facts  or  events 
succeeding  one  another.  The  pro- 
positions of  geometry  are  indepen- 
dent of  the  suc.»ssion  of  events.  All 
tilings  which  possess  extension,  or, 
in  other  words,  which  fill  space,  ore 
subject  to  geometrical  laws.  Pos- 
sessing extension,  they  poBsess  figure; 
possessing  figure,  they  must  possess 
some  figure  in  particular,  and  have 
all  the  properties  which-  geometry 
assigns  to  that  figure.  If  one  body 
be  a  sphere  and  another  a  cylinder, 
of  equal  height  and  diameter,  the 
one  will  be  exactly  two-thirds  (^  the 
other,  let  the  nature  and  quality  of 
the  material  be  what  it  wtlL  Again, 
each  body,  and  each  point  of  a  hody, 
must  occupy  some  place  or  position 
among  other  bodies  ;  and  the  position 
of  two  bodies  relatively  to  each  other, 
of  whatever  nature  the  bodies  be, 
may  be  onerringiy  inferred  from  the 
position  of  each  of  them  relatively  to 
any  third  body. 

In  the  laws  of  number,  then,  and 
in  those  of  space,  we  recognise  in  the 
most  unqualified  manner  the  rigorous 
universality  of  which  we  are  in  quest 
Those  laws  have  been  In  all  ages  the 
type  of  certainty,  the  Btandard  of 
comparison  for  all  Inferior  degrees  of 
evidence.  Their  invariabili^  is  so 
peirfect,  that  it  renders  us  unable  even 
to  conceive  any  enception  to  them  [ 
and  philosophers  have  been  led,  though 
(as  I  have  endeavoured  to  show) 
erroneously,  to  consider  their  evi- 
dence as  lying  not  In  experience,  but 
in  the  original  conHtitutitm  of  the  in- 
tellect. If,  therefore,  from  the  laws 
of  space  and  number  we  were  able 
to  deduce  uniformities  of  any  other 
description,  this  would  be  conclusive 
evidence  to  ns  that  thme  other  uni- 


EcnuitieB  possesBpd  the  same  rigortniB 
cei'tAinty.  But  thia  we  cannot  ilu. 
ynim  Iaw8  of  epnce  and  number  alone, 
iiutbing  con  be  deduced  but  lawa  of 
spacB  and  number. 

Of  all  truths  relating  to  phenomena, 
the  most  valuable  to  us  ore  those 
which  relate  to  the  order  of  their  suc- 
ceBSiun.  On  a  knowledge  of  these  ia 
founded  every  leftHonable  anticipation 
nf  future  facts,  aud  whatever  power 
we  possess  of  influencing  those  facta 
to  our  advantage.  Even  the  laws  of 
geometrj  ara  chiefly  of  practical  im- 
portance to  us  aa  being  a  portion  of 
the  premises  from  which  the  order  of 
the  succession  of  phenomena  may  be 
inferred.  Inosnitich  as  the  motion  of 
bodlea,  the  action  of  forces,  and  the 
propagation  of  influences  of  all  sorts, 
take  place  in  certain  lines  and  over 
(lelinite  spaces,  the  prc^rties  of  those 
lines  and  spaces  are  an  imparUnt  part 
«f  the  laws  to  which  those  pheno- 
ineuB  ore  themselves  subject.  Again, 
motions,  forces,  or  other  influences, 
and  times  are  numerable  quantities  ; 
anil  the  prwerties  of  number  are  ap- 

S'icable  to  utem  as  to  all  other  things, 
ut  though  the  laws  of  number  and 
apace  ore  iinportsnt  (dements  in  the 
ascertainment  of  uniformities  of  bug- 
oessiim,  they  can  do  nothing  towards 
it  when  taken  by  themselves.  They 
can  oii]y  be  made  instrumental  to  that 
purpoae  when  we  ccnnbine  with  them 
additional  p^mises,  expressive  of  nni- 
fonnities  oF  t^uccesaion  already  known. 
By  taking,  for  instance,  as  pramises 
these  propositions,  that  bodies  acted 
upon  by  an  instantaneous  Eoii»  move 
with  uniform  velocity  in  straight 
lines ;  that  bodies  acted  upon  by  a 
continuous  force  move  with  accele- 
rated velocity  in  atraight  lines  ;  and 
that  bodies  acted  upon  by  two  forces 
in  different  directions  move  in  the 
diagonal  of  a  parallelogram,  whose 
sides  represent  the  direction  and  quan- 
tity of  those  forces  ;  wa  nay  by  com- 
bining  these  truths  with  propositi 


same  base  and  attitudef,  deduce  an- 
other important  uniformity  nf  mic- 
eesaion,  vii,,  that  a  body  moving 
round  a  centre  of  force  describes 
areas  proportional  to  the  times.  But 
unless  there  liad  been  laws  of  succes- 
sion in  our  premises,  there  could  have 
been  no  truths  of  succession  iu  oui- 
conclusions.  A  similar  remark  might 
be  extended  to  every  other  class  of 
phenomena  really  peculiar  ;  and,  hail 
it  been  attended  ti%  would  have  pre- 
vented many  chimerical  attempts  at 
demonstrations  of  the  indemonstrable, 
and  explanations  which  do  not  explain. 
It  is  not,  therefore,  enough  for  us 
that  the  laws  of  space,  whi(£  are  only 
laws  of  simultaneous  phenomena,  and 
the  laws  of  number,  which  though  true 
of  successive  phenomena  do  not  relate 
to  their  succession,  possess  the  rigorous 
certainty  and  univeisality  of  which 
we  are  in  search.  We  must  endeavour 
to  find  some  law  of  suocession  which 
has  those  same  attributes,  and  is  there- 
fore fit  to  be  made  the  foundation  uf 
Erocesses  for  discovering,  and  of  a  test  - 
It  verifying,  all  other  uniformities  of 
sitccessioo.  This  fundamental  law 
must  resemble  the  truths  of  geometry 
in  their  most  remarkable  peculiarity, 
that  of  never  being,  in  any  instance 
defeated  or  suspended  by 
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Now  anioiig  all  those  uniformities 
in  the  succession  of  phenomena  whicli 
common  observation  is  sufficient  to 
bring  to  light,  then  are  very  few  which 
have  any,  even  apparent,  pretension 
to  this  rigorous  indefeasibUity ;  and 
of  those  few,  one  only  has  been  found 
capable  of  complet^y  sustaining  it 
In  that  one,  however,  we  rect^nise  a 
law  which  is  imiversal  also  in  another 
sense;  it  is  co-extonsiva  with  the  entire 
field  of  successive  phenomena,  all 
instances  whatever  of  succession  being 
examples  of  it.  This  law  is  the  Law 
of^CftUBfttion.  The  truth  that  every 
fact  which  has  a  beginning  has  a 
cause,  is  co-extensive  with  himian  ex- 
perience. 

This  generalisation  may  ^ipear  to 
some  minds  not  to  amount  to  much, 
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unce  after  all  it 
*^it  is  ft  law  that  every  event  dependa 
on  some  law  :"  "  it  is  a  law  that  there 
it  ft  law  for  everything."  We  must 
not,  bonrever,  conclude  that  the  gene- 
i»lity  of  the  principle  ia  merely  verbal ; 
it  will  be  found  on  inspection  to  be  no 
Togue  OF  unmeaning  assertion,  but  a 
most  important  and  reoUy  fuudatnen- 
tal  truth. 

%  2.  The  notion  of  Cause  being  the 
root  of  the  whota  theory  of  Induction, 
it  ia  indispensable  that  wis  Iduashould, 
at  the  very  outset  of  our  inquiry,  be, 
vrith  the  utmost  practicable  degree 
of  precision,  fined  and  determined. 
If,  mdeed,  it  were  necessary  (or  the 
purpoae  of  inductive  logic  that  the 
strife  should  be  quelled  wliich  has 
BO  ]oi^  raged  among  the  different 
Hchools  of  metaphysicians  respecting 
the  origin  and  aniJy  *  ' 
causaUon,  the 
least  the  genen 
theory  ot  induction  might  be  con 
sidered  desparste  for  a  long  tima  tc 
come.  But  the  science  of  the  Investi- 
gation of  Truth  by  means  of  Evidence 
is  happily  independent  uf  many  of  the 
controversies  which  perplex  the  science 
of  the  ultimate  constitution  of  thi 
human  mind,  and  is  under  no  neces 
sity  of  pushing  the  analysis  of  mental 
phenomena  to  that  extreme  limit 
which  alone  ought  to  satisfy 
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I  premise,  then,  that  when  ti 
course  of  this  inquiry  I  speak  of  the 
cause  of  any  phenomenon,  I  do  n< ' 
mean  a  cause  which  ia  not  itself 
phenomenon ;  I  make  no  research  into 
the  ultimate  or   ontological  cause  of 
anything.      To   adopt   a  distinction 
familiar  in  the  writings  of  the  Scotch 
metaphysicians,  and  especiollj  of  Beid, 
the  causes  with  which  I  concern  m 
self  are  not  ifficimi,  but  phyiical  caiisi 
They  are  causes  in  that  sense  alo: 
in  which  one  physical  fact  is  said  to 
be  the  cause  of  another.     Of  the  efH- 
cient  causes  of  phenomena,  or  whether 
any  such  causes  exist  at  ^  I  am  not 
coUed  upon  to  give  an  opinion.     The 


of  causation  is  deemed  by  the 
schools  of  metaphysics  most  in  vogue 
at  the  present  moment  to  imply  a 
mysterious  and  moat  powerful  tie, 
'  ts  cannot,  or  at  least  does  not, 
between  any  pbyaicol  fact  and 
that  other  physical  fact  on  which  it  is 
invariably  consequent,  aiid  which  is 
popularly  termed  its  cause :  and  thence 
'~  deduced  the  supposed  necessity  of 
ending  higher,  mto  the  essences 
and  inherent  constitution  of  things,  to 
the  true  cause,  the  cause  which 
it  only  followed  by,  but  actually 
produces,  the  effect.  No  such  neces- 
dats  for  the  piurposes  of  the  pre- 
iquiry,  nor  will  any  such  doctrine 
be  found  in  the  following  p^es.  The 
>n  of  a  cause  which  the 
theory  of  induction  requires  is  such 
'  ■  1 BH  can  be  gained  from  experi- 
The  Law  of  Causation,  the 
recognition  of  which  is  the  main  pillar 
of  inductive  science,  is  but  the  familiar 
truth  that  invariability  of  suecesaiou 
is  found  by  observation  to  obtain 
between  every  fact  in  nature  and 
nme  other  fact  which  has  preceded 
it,  independently  of  all  considerations 
respectrng  the  ultimate  mode  of  pro- 
duction of  phenomena,  and  of  every 
other  qnestion  r^arding  the  nature  of 
"Things  in  themselves." 

Between  the  ptienomena,  then, 
rbich  exist  at  any  inatant,  and  tho 
phenomena  which  exiatat  the  succeed- 
mg  instant,  there  is  an  invariable  order 
of  succession ;  and,  as  we  stud  in 
speaking  d  the  general  uniformity  of 
the  course  of  nature,  thia  weh  is  com- 
posed of  separate  fibres ;  this  collective 
Older  is  mode  up  of  {utrticular  se- 
quences, obtaining  invariably  among 
Uie  separate  parts.     To  certain  facts, 

believe,  will  continue  to,  succeed.  Tlie 
invariable  antecedent  is  termed  the 
cause  ;  the  invariable  consequent,  the 
effect.  And  the  universality  of  the 
law  of  causation  consiats  in  this,  that 
every  consequent  is  connected  in  tUia 
manner  with  some  particular  ante- 
cedent or  set  of  antecedents.  Let 
the  fact  be  what  it  may,  if  it  has  begun 
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to  oxist,  it  was  preceded  by  Kimc 
or  facU  with  whicli  it  is  invar 
oonneoted.  For  every  eTent  there 
sxlata  some  combiiiation  of  objectg  ~  ~ 
events,  itiine  given  oonoutrence 
circumstances,  positive  and  negative, 
the  occurrence  of  which  is  always  fol- 
lowed by  that  phenomenon.  We 
may  not  have  found  out  what  thi' 
concurrence  of  circumstances  may  be; 
but  we  never  duiibt  that  there  la  auoh 
a  one,  Bftd  that  it  never  occura  with- 
out having  thephenomenon  in  question 
as  its  effect  or  consequence.  On  the 
nniversality  of  thin  truth  depends  the 
pouibillty  of  reducing  the  inductive 
process  to  roles.  The  undoubted  as- 
Burance  we  have  that  there  is  a  law  to 
be  found  if  we  only  knew  how  to  find 
it,  will  be  seen  presently  to  be  the 
sonnie  from  which  the  canons  of  the 
Iflduotive  Logic  derive  their  validity. 

g  3.  It  is  seldom,  if  ever,  between 
a  consequent  and  a  angle  antecedenl 
that  this  invariable  sequence  subsists. 
It  is  usually  between  a  consequent 
and  tJte  sum  of  several  antecedents  ; 
the  concurrence  of  all  of  them  being 
requisite  to  produce,  that  is,  to  be 
certain  of  being  followed  by,  the  con- 
sequent. In  such  cases  it  is  very  com- 
mon to  single  out  one  onljof  the  ante- 
cedents under  the  deuoiuiuation  of 
Cause,  calling  tile  others  merely  Con- 
ditions. Thus,  if  a  person  eats  of  a 
particulardieh,  and  dies  incODSequence, 
that  is,  would  not  have  died  if  be  had 
not  eaten,  o*  "i  people  would  be  apt  to 
say  that  eating  of  that  dish  was  the 
cause  of  hie  death.  There  needs  not, 
however,  be  any  invariable  connection 
between  eating  of  the  dish  and  death  ; 
but  there  certainly  is,  among  the  dr. 
cunistanceB  which  took  place,  some 
combination  (w  other  on  which  death 
is  invariably  consequent :  as,  for  in- 
stance, the  act  of  eating  of  the  dish, 
combined  with  a  particular  bodily 
coDBtitutlon,  a  particular  state  of  pre- 
sent health,  and  perhaps  even  a  certain 
state  of  the  atmouphere  ;  the  whole  of 
which  circumstances  perhaps  consti- 
tuted in  ttiis  particular  esse  the  eon- 


dilioiu  of  the  j^nomenon,  or,  In  other 

wolds,  the  Bet  of  antecedents  which 
deterhiined  it,  and  but  fur  which  it 
would  not  have  happened.  The  real 
Cause  Is  the  whole  of  these  antece- 
dents ;  and  we  have,  philosophically 
speaiiing,  no  right  to  give  the  name  of 
cause  to  one  of  them  eactusively  of 
the  others.  What,  in  the  case  we  hare 
supposed,  disguises  the  incorrectneni 
of  the  exprt-Bsion  la  this  ;  that  the 
various  conditions,  except  the  single 
one  of  eating  the  food,  were  not  rrents 
(that  la,  instantaneous  changes,  or  suc- 
oessions  of  instantaneous  (Ganges)  but 
aiakt  possessing  more  or  less  of  per- 
manency ;  and  might  therefore  have 
preceded  the  effect  by  an  indefinite 
length  of  duration,  for  want  of  the 
event  which  was  requisite  U>  complete 
the  requured  ooncurrence  of  oondl- 
CioQB :  while  bs  Boon  as  that  event, 
eating  the  food,  occurs  no  other  cause 
is  waited  for,  but  the  effect  b^ns  im- 
mediately to  take  place ;  and  hence 
the  appearance  is  presented  of  a 
more  immediate  and  close  connection 
between  the  effect  and  that  one  ante- 
cedent, than  between  the  effect  and 
the  remaining  conditions.  Butthough 
we  may  think  proper  to  give  the  name 
of  cause  to  that  one  condition,  the  fnl- 
lilmcnt  of  which  completes  the  tale, 
and  brings  about  the  effect  withmt 
further  delay ;  this  condition  haa really 
no  closer  relation  to  the  eifect  than 
any  of  the  other  conditions  has.  All 
the  conditions  were  equally  indispens- 
able to  the  production  of  the  conse- 
quent ;  and  the  statement  of  the  cause 
is  incomplete,  unless  in  some  shape  or 
other  we  Introduce  them  all     A  n 


!s  mercury,  goes  oui 


^f  dnont,  and 


catches  cold.  We  say,  perhaps,  tl 
the  caune  of  his  taking  cold  was  ex- 
posure to  the  air.  It  is  clear,  how- 
ever, that  hia  having  taken  mercury 
may  have  been  a  necessanr  condition 
of  his  catching  cold ;  and  though  it 
might  consist  with  usage  to  say  that 
the  cause  of  his  attack  was  eilpmnre 
to  the  air,  to  be  accurate  ive  ought  to 
say  that  the  cause  was  Exposure  to  the 
ur  while  under  the  effect  of  mereiiry. 
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If  tra  do  nut,  when  uining  at  ae- 
cancy,  enumetata  all  the  cooditionSi 
it  Is  only  because  BORte  of  them  will 
In  mbet  oafees  be  undentood  without 
being  eipreMedj  or  because  for  (be 
purpose  til  view  they  may  without  de- 
triment be  overlooked.  For  example, 
when  we  iay,  the  cause  of  a  man's 
death  waa  that  his  foot  slipped  in 
dimbtDg  a  ladder,  we  oinit  «a  a  thing 
cessary  to  be  stated  the  cin 
«  of  tua  weight,  tlroiigh  qui 
maiBpensable  a  condition  of  thn  e 
which  took  plaoe.  When  Vre  say  that 
the  Assent  oC  the  crown  to  a  bill  niokea 
it  law^  we  inean  that  the  aaBent,  being 
neTer  given  until  all  the  other  cun- 
dltiona  are  fulGlled,  mahea  up  the 
sum  of  the  eonditlona,  though  no  one 
no'ii'  regards  it  as  thb  principal  one. 
WlffiQ  the  d«JBion  of  a  legislative 
a*semtJy  has  been  deterraiiied  by  the 
costing  vote  of  the  chairman,  we  snne 
times  ua;  UlBt  this  one  pcraon  vai 
the  caiwe  tX  all  the  effects  which  re 
suited  from  the  enactibetlt.  Yet  wi 
do  hot  really  suppose  that  bts  sltlgli 
fote  contributed  more  to  Hie  remit 
than  that  u(  any  other  person  who 
voted  in  the  affirmative  i  but,  tor  the 
purpose  we  have  in  view,  which  is  to 
insist  on  his  Individual  respunsibllttj, 
the  p«rt  which  any  other  person  bad 
in  the  transaction  is  not  material. 

In  Oil  these  instances  the  factxllich. 
was  dirtied  With  the  name  of  cause 
was  the  one  condition  which  came 
last  into  existence.  But  it  mast  nut 
be  supposed  that  in  the  employment 
of  the  term  thin  or  any  other  rule  is 
always  adhered  to.  Nothing  can 
Ijetter  show  the  abseuce  of  any 
scientiGo  ground  for  the  distinctina 
between  the  cause  of  a  phenomenon 
and  its  conditions,  than  the  capricious 
manner  in  which  we  nelect  from  among 
the  conditions  that  which  we  choose 
to  denominate  the  cause.  However 
iinmeroua  the  conditions  may  be,  there 
"Irhaiilly  any  ufdiem  wMch  may  not, 
Bccordiiig  to  ffie  Jiurpose  of  OUT  Im.- 
iiledtflt*  attcSiifBe,  obtain  that  nomi- 
nal pre-^nltLcnce.  This  will  be  seen 
by  analysing  the  conditions  of  aome 


one  familiar  phenoldenou.  F<tr  ex- 
omjje,  a  stone  thrown  into  water  foUis 
to  the  bottfHn.  What  are  the  condi- 
tions of  this  event  f  In  the  flrst  placa 
there  must  be  a  stone  and  water,  and 
the  etone  must  be  thrown  Into  th<4 
water  ;  but  these  suppositions  forming 
part  rf  the  enunciation  of  the  pheno- 
menoh  itself,  to  include  tfaeni  alsd 
among  the  conditions  ihjuld  be  si 
vlcloi;s  tautology ;  and  this  class  of 
conditions,  therefore,  have  never  re- 
ceived the  name  of  cause  from  any 
bat  the  Aristotelians,  by  whom  they 
were  called  the  tnaterial  cause,  eauM 
maierialU.  The  next  cbndition  IS) 
there  must  be  an  earth  ;  and  accord' 
Ingly  it  is  often  said  that  the  fail  Dt 
a  Htone  is  caused  by  the  earth,  or  hf 
B,  power  or  property  o£  the  eMth,  of 
a  force  exerted  by  the  earth ;  all  of 
which  are  merely  roundabout  ways  bl 
saying  that  it  is  caused  by  the  eu-th  j 
or,  lastly,  the  earth's  attcoctiont 
which  also  Is  only  a  technical  mode 
of  saying  that  the  earth  causes  the 
motion,  with  the  additional  particu- 
larity tbat  the  motion  Is  toivords  tiw 
earth,  which  is  not  a  character  t/i  the 
cause,  but  of  the  effect.  Let  Us  now 
pass  to  another  condition.  It  Is  not 
enough  that  the  earth  should  exist ; 
the  body  must  loe  within  that  dis- 
tance from  it  in  which  the  earth's  at- 
traction preponderates  over  that  of 
any  other  body.  Accordingly  we  may 
say,  and  the  expression  would  be  cMi- 
fessedly  correct,  that  the  caUso  of  the 
stone's  falling  is  Its  iming  tcUkin  the 
sphere  of  the  earth's  attraction.  We 
proceed  to  a  further  condition.  The 
stone  is  immersed  in  Water ;  it  is 
therefore  a  condition  of  its  reaching 
the  ground  that  its  speclflc  gravity 
exceed  that  of  the  eurrounding  ffuidi 
or,  in  other  words,  that  it  surpass  in 
weight  an  equal  volume  of  wateh 
Accordingly  any  one  would  be  ac- 
knowledged to  speak  correctly  who 
said  that  the  cause  of  the  stone's 
going  to  the  loottom  is  its  exceeding 
in  specific  gravity  the  fluid  in  which 
it  is  Immersed. 
Thus  we  sea  that  each  and  eterycon- 
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ditioa  of  Um  phtuomeuon  m&j  be 
taken  in  ita  turn,  and,  with  equal 
pn^ety  in  cnmmon  parlance,  but 
with  equal  impropriety  in  scientific 
discourse,  may  be  spoken  of  as  if  it 
were  the  entire  cause.  And  in  prac- 
tice that  particular  cnndition  is  usuallj 
atyled  the  causa  wboae  shore  in  the 
matter  is  superficially  the  most  con- 
spicuous, or  whose  requiaiteness  to 
the  production  of  the  effect  we  happen 
to  be  insisting  on  at  the  moment. 
So  great  is  the  force  of  tliiti  laat  con- 
sideration, that  it  souietitDea  induces 
UK  to  give  the  name  of  cause  even  to 
one  of  the  negative  conditions.  We 
say  for  example.  The  aruiy  was  Bur- 


All  that  ia  really  meant  is,  that  the 
event  would  not  have  lukppened  if  be 
bad  been  at  his  duty.  His  being  off 
bis  poet  waa  no  producing  cause,  but 
tlie  mere  abaenca  of  a  preventing 
cause  :  it  was  simply  equivalent  to 
fais  non-existence.  From  nothing, 
from  a  mere  negation,  no  conse- 
quences can  proceed.  All  effects  are 
connected,  by  the  law  of  causation, 
with  some  set  of  poiitive  conditions  ; 
negative  ones,  it  is  true,  being  almost 
always  required  in  addition.  In  other 
wort^  every  fact  or  phenomenon  which 
has  abeginuing  invariably  arises  when 
Home  certain  combination  of  positive 
facts  exists,  provided  certain  other 
positive  facts  do  not  exist 

There  is,  no  doubt,  a  tendency 
(which  our  first  example,  that  of  death 
from  taking  a  particular  food,  suffici- 
ently illustratea)  to  associate  the  idea 
of  causation  with  the  proximate  ante- 
cedent tvtni,  rather  than  with  any  of 
the  antecedent  ttatei,  or  permanent 
facts,  which  may  happen  also  to  be 
conditions  of  the  phenomenon  ;  the 
reason  being  that  the  event  not  only 
exists,  but  bej^ns  to  exist  immediately 
previous  ;  while  the  other  conditions 
may  have  pre-existed  for  an  indefinite 
time.     And  this  teudcucy  sbows  itself 


very  visibly  in  the  different  logical 
fictions  which  are  restated  tt),  even  by 
men  of  science,  to  avoid  the  necessity 
of  giving  the  name  oS  cause  to  anything 
which  had  existed  for  an  indetenui- 
nate  length  of  time  before  Uie  effect. 
Thus,  rather  than  sa^  that  the  earth 
causes  the  fall  of  bodies,  they  ascribe 
it  to  a /oTM  exerted  by  the  earth,  or  an 
attraction  by  tlie  eulh,  abstractions 
which  they  can  represent  to  them- 
selves as  exhausted  by  each  effort, 
and  therefore  constituting  at  each 
successive  Instant  a  fresh  fact,  simul- 
taneous with  or  only  immediately  pre- 
ceding the  effect.  Inasmuch  as  tlie 
coming  of  ^e  circumstance  which 
completes  the  assemblage  of  condi- 
tions, is  a  change  or  event,  it  thence 
happens  that  an  event  is  always 
the  antecedent  in  closest  apparent 
proximity  to  the  consequent :  and 
this  may  accoimt  fur  thn  illusion 
which  disposea  us  to  look  upon  the 
proximate  event  as  standing  more 
peculiarly  in  the  portion  of  a  cause 
than  any  of  the  antecedent  states. 
But  even  this  peculiarity,  of  being  in 
closer  proximity  to  the  effect  ^an 
any  other  of  its  conditions,  is,  aa  we 
have  already  seen,  far  from  being 
necessary  to  the  common  notion  of  a 
cause ;  with  which  notion,  on  the 
contrary,  any  one  of  the  conditions, 
either  positive  or  negative,  is  found, 
on  occasion,  completdy  to  accord.* 
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The  ciuiBe,  than,  phUosophicitUj 
Bpeaking,  is  the  siun  total  ut  the  con- 
^tionn  positive  and  n^stive  taken 
together ;  the  whole  of  the  contin- 
cenciea  of  every  description,  which 
faeii^  realiaedi  the  ..cooBtquent  in- 
.0  B»r  Uiat  the  eront 


W  be,  thiit  the 

't  bo  Apeaklog  of  it;  for  wbaii  m  um 
curacy  of  common  diKOurte  we  ara  led 
I  Bpeuk  at  some  oiie  coiMlltion  of  n  phcno- 
enon  u  ItA  cauflo.  the  coudilion  w  upokcn 
isslmfs  onowliichltlxatluaCpottlbie 


known  cotidlUon,  and  to  gin  chat  as  the 
auAWAT,  when  sued  tiu  caiiAc  of  a  penoD'a 
daath,  would  not  Bupplj  The  iufenuatfoa 
sougbt.  Once  coacein  Chat  a  doubt  could 
oxiat  na  to  hla  having  bodUr  organa.  or 
tbat  he  were  to  be  Gompsied  wlUi  Bome 
bolbg  wbo  bad  them  not,  and  ca«e8  may 
be  imagloed  in  wblch  it  nilabt  be  enid  Ibnt 

^ther  took  poison,  it  might  be  said  tbat 
and  had  a  bod;,  while  Mephlstoplieles  sur- 


a  Bpedal  enumeration  of  which  woii 
generally  be  very  prolii,  may  be  aU 
summed  up  under  one  head,  namely, 
the  absence  of  preveutiug  or  counter- 
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[f  the  only 
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i,  that  his  falling  into  1 


r  Implied  ii 


faiUng  into  the  water,  thara  would  be  quti« 
as  grmt  a  aanae  of  tmnnniifety  In  the  ex- 
prsasioi,  aa  there  would  be  if  it  were  Haid 
that  the  eauae  waa  bia  inalriliCy  to  awim : 
bccauae,  though  the  one  condiliDn  ie  posi- 
tive and  tlie  other  negativB,  it  would  bo 
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thk  inodfl  of  expression  is  muiily ' 
gnninded  on  the  fict,  that  the  effeeta 
of  aaj  lanise  in  couiiteracttDg  another 
cause  may  in  muat  casea  be,  with 
strict  BCleatific  eiactnesH,  r^arded 
.  OB  a  mere  extenaion  of  its  own  proper 
and  seiiarate  effects.  If  gravity  re- , 
turds  the  upivanl  motion  oj  a  piujec- 1 
tile,  and  defiecta  It  into  a  paishcdia' 
trajectory,  it  produces,  in  so  doing, 
tli^  very  same  kind  of  effect,  uiid 
even  (aa  matheaiaticiBDa  know)  the 
same  quantity  <ff  effEcti  as  it  does  in 
its  ordinary  operation  of  causing  tbe 
fall  of  budiee  wlien  elmply  deprived 
of  their  HUpporl  If  an  alkaline  solu- 
ttan  mixed  with  an  acid  deatroyn  Ita 
souraeas,  and  piBventa  it  fnim  redden- 
ing vegetaJde  blues,  it  is  because  the 
specific  effect  of  the  alkali  is  to  eom- 
bilie  with  tbe  acid,  and  form  a  com- 
pound with  totally  different  qualities. 
This  property,  which  causes  of  all 
dencHptiom  possess,  of  preventing  the 
effeeta  of  other  causes  by  virtue  (for 
the  moat  part)  oi  tha  same  laws  ac- 
cotding  to  which  they  produce  their 
own,*  enables  ua,  by  eetablishitig  the 

do  not  think  be  wiwld  nt;  it  wns  beduiw 

tiicy  fought,  though  that  wu  tho  ehnneiit 
of nctln  force.  To1»rrownnothsr example, 

wbU.  tbe  opeuiuR  o(  floor^t^s  la  a^  to 
bo  tho  cJiiiBo  of  tnefloTof  water;  yet  the 

and  opoiiutg  the  floods^ua  nierelp  etipplies 
a  negative  conditii —     '^' >— -    j-i- 


alve,  lad  jet  a 
alcal  pheuonieo. 

ssolutely  neceiaary  to  phy- 
>,<la  the  telatieni  of  apace 

andtSii.c;uid 

otbeMnooneeTerappLi™ 

the  woi-i  avM 

dlaaent,    F™ 

neraoM  would  feel  it  Incon- 

become  liii?>Ti 

for  example)  that  a  secret 

becAuae  It  wsa  apoken  of 

when  A  B.  wu 

within  hoariog;  which  I. 

apace;  or  that  the  ou.bb 
o  particular  trees  ia  taUer 

why  one  of  tw 

than  the  other 

Is  that  it  has  been  longer 

pbuited ;  whl^ 

rEventlre ;  aa  the  properly 

of  opaquo  bodi 

ea  by  wl.ich  they  Intercept 

the  p™»««  of 

light,    Thie.  «  far  aa  we 

general  axiom  that  all  causes  are 
Dabte  to  be  counteracted  In  tbeir 
effects  bjr  one  another,  to  diapense 
with  the  oonsideration  of  negative 
conditions  entirely,  and  limit  the 
notion  of  canse  to  the  asaembhwe  of 
tho  poaitiTe  conditiooa  of  the  pEeno- 
menon ;  one  negative  condition  in- 
variably understood,  and  the  same  in 
all  inatances  (namely,  tbe  absenoe  of 
ccamteiactlng  causee)  being  aufEcient, 
alunv  with  the  sum  of  the  posltit^u 
condttionB,  to  make  up  the  whole  set 
cf  circumEtancea  on  which  tbe  plienu- 
nienou  is  dependenL 

S  4.  Among  the.pwitive  eaDditinn.>, 
as  we  have  seen  that  there  are  iolOe 
to  which,  in  cointuon  parlance,  the 
term  cause  is  more  readily  and  fre- 
quently awarded,  so  ther^  are  othen 
to  which  it  ta,  in  ordinary  drcum- 
stauces,  refused.  In  tnoat  coses  of 
causation  a  distinction  ia  commonly 
drawn  between  something  which  acts, 
and  some  other  thing  which  ia  acted 
upon  ;  between  an  a^en£  and  a  paftr^f. 
Both  of  these,  it  would  be  univereally 
allowed,  are  conditions  of  the  pheno- 
menon ;  but  it  would  be  thought 
atsurd  ta  call  the  latter  the  caus<', 
that  title  being  reserved  for  tho 
former.  Tlie  distinction,  howevur, 
vanishes  oa  examination.  Or  ratlier 
ia  found  to  be  only  verbal,  arising 
from  an  incident  of  mere  exprcsBion, 
namely,  that  the  object  said  to  be 
acted  upon,  and  which  is  oonridered 
as  the  scene  in  which  tbe  effect  takes 

other  by  liie  aame  law  whereby  it  produces 

ninniresta  itseli  In  do  otber  way  thna  hi 
defentlng  tbeeffeotaornnotharagBIiej.    If 


opacity  depends,  ne  might  find  that  thi* 
in  only  an  appaieet,  not  a  real  excoptioli 
to  Uio  general  propoaltion  in  Ibe  teit.  lu 
any  case  it  naedo  not  aSeot  tlie  pnetlcal 
anplioLtlon-  The  formula  vhich  Includoa 
all  the  negntlie  caodftlona  of  an  effect  In 

aathia;  though  if  all  countenictlug  agon- 
ciea  were  of  thia  deacriptioo,  tbera  would 
be  no  purpose  corved  by  employing  tlie  for« 
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place,  ia  coinnMiily,u>c1iuled  in  the 
phrase  bj  whkh  the  effect  is  spoken 
<rf,  BO  (hat  if  it  were  also  reckoued  as 
pact  of  the  cftiue,  the  seeming  incon- 
gruity would  arise  (rf  its  being  sup- 
posed to  cause  itself.  In  the  instance 
irhich  we  hare  niread;  had,  of  falling 
bodies,  the  question  waa  thus  put ; 
What  U  the  cause  which  makes  a 
stone  fall!  and  if  the  anuwer  had 
been  "  the  stone  it^elf,'^  the  expression 
would  have  been  in  apparent  contra- 
diction to  the  meaning  uf  the  word 

cei  ved  ns  the  patient,  and  the  earth  (or, 
according  to  the  common  and  most 
uuphilusophical  practice,  an  occult 
qnajit;  of  the  earth)  is  represented  as 
Uie  agent  or  caus&  But  tliat  there 
is  nothing  fundamental  in  the  dis- 
tinction may  be  seen  from  this,  that 
it  is  quite  possible  to  conceive  the 
stone  as  causing  its  own  fall  provided 
the  language  employed  be  such  as 
to  save  the  mere  verbal  incongruity. 
We  might  say  that  tbs  stone  mores 
towards  the  earth  by  the  properties 
of  the  matter  composing  it ;  and  ac- 
cording to  this  mode  of  presenting  the 
phenomenon,  the  atone  itself  might 
without  impropriety  be  called  the 
agent ;  though  to  save  the  established 
doctrine  of  the  inactivity  of  matter, 
men  usually  prefer  here  ^ao  to  ascribe 
the  effect  to  an  occult  quality,  and 
hay  that  the  cause  is  not  the  stone 
itself,  but  the  vieight  or  yravilatioa  of 
thestoni^ 

Those  who  hare  contended  for  a 
radical  distinction  between  agent  and 
patient,  have  generally  conceived  the 
agent  as  that  Which  causes  some  state 
of,  or  some  change  in  the  state  of, 
another  object  which  is  called  the 


1  philo- 
for  the 


modes  ot  expressiota,  but  whieh  should 
never  be  sitppoeed  to  be  the  enuncia- 
tion of  a  scientific  truth.  Even  Vbo^e 
attributes  of  an  object  which  might 
seem  with  greatest  propriety  to  be 
called  states  of  the  abject  itself,  its 
sensible  qualities,  its  colour,  hardness, 
shape,  and  the  like,  are  In  reality  (as 
DO  one  has  pointed  out  more  clearly 
than  Brown  himself)  phenomena  of 
causation,  in  which  the  substance  is 
distinctly  the  i^nt  or  producing 
cause,  the  patient  being  our  own  or- 
gans, and  those  of  other  sentient 
beings.  What  we  call  states  of  ob- 
jects, are  always  sequenoes  into  which 
th6  objects  enter,  generally  as  an- 
tecedents or  causes  i  and  things  are 
never  more  active  than  in  the  pro- 
duction of  those  phenomena  in  which 
they  are  said  to  he  acted  upon.  Thus, 
in  the  example  of  a  Stone  falling  to 
the  earth,  according  to  the  theory  of 
gravitation  the  Et«ne  is  as  much  an 
fluent  as  the  ealib,  which  not  only 
attracts,  but  is  Itself  attracted  by, 
the  stone.  In  the  case  of  a  sensation 
produced  in  our  oi^ans,  the  laws  of 
our  oi^anisation,  and  even  those  of 
our  minds,  are  as  directly  operative 
in  determining  the  effect  produced, 
as  the  laws  of  the  outwa^  object 
Though  we  call  prussic  koA  the  agent 
of  a  person's  death,  the  whole  of  the 
vital  and  organic  properties  of  the 
patient  are  as  actively  instrumental 
as  the  poison  in  the  chain  of  effects 
which  so  ntpidly  terminates  his  sen- 
tient existence.  In  the  process  of 
education,  we  may  call  the  teacher 
the  agent  and  the  scholar  only  the 
material  acted-upon  ;  yet  in  truth  all 
the  facts  which  pve-eiirted  in  the 
scholar's  mind  exert  either  coopeiat- 
ing  or  coimteracting  i^enciea  in  rela- 
tion to  the  teacher's  efforts.  It  is 
not  light  alone  which  is  the  agent  in 
vision,  but  light  ooupled  with  the 
active  properties  of  the  eye  and  brain, 
and  with  those  of  the  visible  object. 
The  distinction  between  agent  and 
patient  is  merely  verbal :  patients 
are  always  agents  ;  in  a  great  propor- 
tion, indeed,   of  all  natuml  pbenoi 


e,i 


mean,  the;  exe  so  to  Buch  a  d^re«  as 
to  leut  forcibly  od  the  causes  which 
acted  upon  them  :  and  even  wben 
this  IB  not  the  case,  they  contribute, 
in  the  eame  manner  as  any  of  the 
other  conditionn,  to  the  product! 


potdtive  conditions  of  a  ph( 
are  alike  agents,  alike  active  ;  ana  in 
any  expresBion  of  the  cause  which 
professes  to  he  complete,  none  of  them 
can  with  reason  be  exuludcd,  except 
such  as  have  already  been  implied  in 
the  words  used  foe  describing  the 
effect ;  nor  by  including  even  these 
would  there  be  incnirred  any  but  a 
merely  verbal  impropriety. 


%  5.  There  u  a  case  . 
which  calls  for  separate  notice,  as  it 
possesses  a  peculiar  feature,  and  pre- 
Ketits  a  jjreater  degree  of  complexity 
than  the  comnum  case.  It  often  hap- 
pens that  the  effect,  or  one  of  the 
eSectB,  of  a  caoae  is,  not  to  produce 
of  itself  a  certain  phenomenon,  buttu 
fit  something  else  for  producing  it. 
lu  other  words,  there  is  a  case  of 
causation  in  which  the  effect  is  to 
invest  an  object  with  a  certain  pro- 
perty. When  sulphur,  charcoal,  and 
nitre  are  put  together  in  certain  pro- 
portions and  in  a  certain  manner,  the 
effect  is,  not  an  explosion,  but  that 
the  mixture  acquires  a  property  by 
which,  in  given  circumntances,  it  wiU 
explode.  The  various  causes,  natural 
and  artificial,  which  educate  the  hu- 
man body  or  the  human  mind,  have 
for  their  principal  effect,  not  to  make 
the  body  or  mind  immediately  do 
anything,  but  to  endow  it  with  cer- 
tain properties— in  other  words,  to 
give  assurance  that  in  given  circum- 
stances certain  results  will  take  place 
in  it,  or  as  consequences  of  it.  Phy- 
siological agencies  often  have  for  the 
chief  part  of  their  operation  to  pre- 
dispoie  the  conetitutirai  to  some  mode 
of  action.  To  take  a  simpler  in- 
stance than  all  these  :  putting  a  coat 
of  white  paint  upon  a  wall  dues  not 
merely  produce  in  those  who  see  it 


done  the  seunation  of  white  ;  it  con- 
fers on  the  wall  the  perraaaent  pro- 
perty of  giving  that  kind  of  sensation, 
HegBrdod  in  reference  to  the  sensa- 
tion, the  putting  on  of  the  paint  is  a 
condition  of  a  condition  ;  it  is  a  con- 
dition of  the  wall's  causing  that  par- 
ticular fact.  The  wall  may  have 
been  paint«d  years  tgo,  but  it  baa 
acquired  a  property  which  has  lasted 
till  now  and  will  last  longer ;  the 
antecedent  condition  necessary  to  en- 
able the  wall  to  become  in  its  turn  a 
condition  has  been  fulfilled  once  for 
alL  In  a  case  like  this,  where  the 
immediate- consequent  in  the  sequenoe 
is  a  property  produced  in  an  object, 
no  one  now  supposes  the  pnH>erty  to 
be  a  substantive  entity  "inherent" 
in  the  object.  What  has  been  pro- 
duced is  what,  in  other  langnagi!, 
may  be  called  a  state  <^  preparation 
in  an  object  for  producing  an  effect. 
The  ingredients  of  the  gunpowder 
Iiave  been  brought  into  a  state  at 
preparation  f<x  exploding  as  sooa  B« 
the  other  conditions  of  an  explotiion 
shall  have  occurred.  In  the  case  of 
the  gunpowder,  this  state  of  prepara- 
tion consists  in  a  certain  coUocatioii 
of  its  particles  relatively  to  one  an- 
other. In  the  example  of  the  wall, 
it  consists  in  a  new  collocation  of  two 
things  relatively  to  each  other— the 
wall  and  the  paint.  In  the  example 
of  the  moulding  influences  on  the 
human  mind,  its  being  a  collocation 
at  all  is  only  conjectural ;  for,  even 
on  the  materialistio  hypothesis,  it 
would  remain  to  be  proved  that  the 
increased  facility  with  which  the  brain 
sums  up  a  column  of  figures  when  it 
has  been  long  trained  to  calculation, 
is  the  result  of  a  permanent  new 
arrangement  of  tome  of  its  material 
particles.  We  must,  therefore,  con- 
tent ourselves  with  what  we  know, 
and  must  include  among  the  effects 
of  causes  the  capacities  given  to  ob- 

eCs  of  being  causes  of  other  effects, 
is  edacity  is  not  a  real  thing 
existing  in  the  objects  ;  it  is  but  a 
name  for  our  conviction  that  they 
will  act  in  a  particular  manner  when 
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We 
may  invot  Uiis  asaunuice  of  Cutore 
events  with  n  tictitioua  objective  ex- 
ialeDce,  by  calling  it  a.  staie  of  the 
object.  But  unleag  tbe  atata  consiBts, 
BR  in  the  case  of  the  gunpowder  it 
does,  in  a  otitlocntion  of  partioles,  it 
e^ipreaaeB  DO  present  fact ;  It  ia  but 
the  contingent  future  fact  brought 
back  under  aDother  name. 

It  mkj  be  thougbt  that  this  form 
of  causation  requires  ua  to  admit  an 
exception  to  the  doctrine  that  the 
oonditioDg  of  a  phenomenoa — the 
anteoedenta  required  for  caUIng  it 
into  existence— must  all  be  found 
amraig  the  facts  immediately,  not 
remotely,  preceding  its  commence- 
ment. But  wliat  we  hava  arrived 
at  is  not  a  correction,  it  is  onlj 
explanation,  of  that  doctrine.  In  the 
eniunerBtion  erf  the  oonditiaas  required 
few  tbe  occurrence  of  any  phenomenon, 
it  always  has  to  be  included  that 
objects  must  be  ptesent,  poatiegBed  of 
given  properties.  Jt  is  a  condition 
of  ttte  phenomenon  explosion  that  an 
object  should  be  presenti  of  one  or 
Other  of  certain  kinds,  which  for  that 
reason  are  called  explosive.  The  pre- 
sence (rf  one  of  these  objects  is  a  con- 
ditiim  immediately  precedent  to  the 
explosion.  The  condition  which  ia 
not  immediately  precedent  is  tbe 
cause  which   pniduoed,  not   the   ei- 

Ckm,  but  tbe  explosive  property. 
conditions  dl  the  exphnion  itself 
were  all  preeent  immediately  before 
it  todi  pUce,  and  the  genwal  law, 
therefore,  remains  intact. 

Gnt-rate  im- 
[nrtance  both  for  clearing  up  the 
notion  lA  cause,  and  for  obviating  a 
vet7  specious  objection  often  made 
against  the  view  which  we  have  taken 
[if  the  subject. 

Wbea  we  define  the  cause  of  any- 
thing {in  the  only  sense  In  which  the 
preseut  inquiry  has  any  concern  with  I 
causes)  to  be  "  the  antecedent  which  i 
it  invariaUy  fdlows,"  we  do  not  use  I 
this   phrase  as  exactly  q;non;mous 


with  "the  antecedent  which  it  in- 
variably  hai  followed  in  our  past  ex- 
perience." Such  a  mode  of  (Kinceiving 
causation  would  be  liable  to  tiie  ob- 
jection very  plausibly  un(ed  by  Dr. 
Reid,  namely,  that  according  to  this 
doctrine  night  must  be  the  cause  of 
day,  and  day  the  cause  of  night ; 
since  these  phenomena  have  invari. 
ably  succeeded  one  another  from  the 
^  beginning  of  the  world.  Bnt  it  is 
necessary  to  our  using  the  word  cause 
that  we  should  believe  not  only  that 
the  antecedent  always  hai  been  fol- 
lowed by  the  consequent,  but  that  as 
long  as  the  present  constitution  of 
things  *  endures  it  always  viill  be  so. 
And  this  would  not  be  true  of  day 
)and  night.  We  do  not  believe  that 
'  night  will  be  followed  by  day  under 
all  imaginable  cireumstances,  but  only 
that  it  will  be  so  proinded  the  sun 
ri»sa  above  the  horizon.  If  the  sun 
ceased  to  rise,  which,  for  aught  we 
know,  may  be  perfectly  oompatible 
with  the  general  laws  of  matter,  night 
would  be,  or  might  be,  eternal.  On 
the  other  hand,  if  the  sun  is  above 
the  horizon,  his  light  not  extinct,  and 
no  opaque  body  between  lis  and  him, 
we  believe  lirmly  that  unless  a  change 
takes  place  in  the  properties  of  matter, 
this  combination  of  antecedents  will 
be  followed  by  the  consequent  day ; 
that  if  the  combination  of  antecedents 
could  be  indefinitely  prolonged,  it 
would  be  alwajiB  day;  and  that  if 
the  some  combination  had  always 
existed,  it  would  always  have  been 
day,  quite  independently  of  night  hh 
a  previous  condition.  Therefore  is  it 
that  we  do  not  call  night  the  cause, 
nor  even  a  condition,  of  day.  Tbe 
existence  of  the  sun  (or  some  such 
luminous  body),  and  there  being  no 
opaque  medium  in  a  str^ght  Unet 
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between  that  bodj  and  the  port  oE 
the  earth  where  we  are  Bitnatad,  are 
the  Bole  conditions ;  and  the  union 
of  tbeBe,  without  the  addition  of  any 
siperfluouB  circumatance,  conatituteB 
the  cause.  Tbia  is  vbat  writeiB  mean 
when  they  nay  that  the  notion  of 
cause  involvea  the  idea  of  necessity. 
If  there  ba  any  meaning  which  con- 
femedly  belongs  to  the  term  necaasity, 
it  fa  tmooiiditioiuiliies),  Tliat  which 
is  necessary,  that  which  mutt  be, 
means  Chat  nhich  will  be,  whatever 
Huppoaition  wa  may  make  in  regard 
to  all  other  things.  The  micceesion 
of  day  and  iii^'ht  evidently  is  not 
necesB^y  in  this  sense.  It  is  con- 
ditional on  the  occurrenoe  of  other 
antecedents.  That  which  will  be  fol- 
lowed by  a  given  consequant  when, 
and  only  when,  Borae  third    ' 


t  the  c 


evtn  though  no  case  should  ever  have 
uccuned  in  which  the  phenomenon 
took  place  withmit  it 

InvariaUe  eequenoe,  therefore,  la 
not  synonymuua  with  cauaation,  un- 
less the  sequence,  besides  being  in- 
variable, is  unoonditionaL  There  are 
sequences,  as  uniform  in  past  experi- 
ence as  any  othera  whatever,  which 
yet  we  do  not  regard  as  cases  of 
cnusatiao,  but  aa  om  junctions  in  Hima 
sort  accidentaL  Sudi,  to  an  aoourata 
thinker,  is  that  of  dajT  "^  night. 
The  one  might  have  existed  for  any 
length  of  time,  and  tbs  other  not  have 
followed  the  sooner  for  its  existence  j 
it  follows  only  if  certain  other  ante- 
cedents exiBt ;  and  where  those  uite- 
cedents  existed,  it  would  follow  in 
any  case.  No  one,  probably,  ever 
caUed  night  the  cause  of  day ;  man. 
kind  must  so  soon  have  arrived  at 
the  very  obvious  generalisation,  that 
the  state  of  gener^  illuminatioQ  which 
we  call  day  wonld  fallow  from  the  pre- 
bre^ity  and  simplicity.  I"  reality  the  line 
iu  QuesttQO  Is  not  exactly  stmigbt,  for, 
finm  the  eScet  of  refraction,  we  actUEilly 


interposed 


sence  of  a  sufficiently  luminoua  body, 
whether  darkness  had  preceded  or  nut. 

We  may  define,  therefore,  the  cause 
of  a  phenomenon  to  be  the  ante- 
cedent, or  tlie  concurrence  of  antece- 
dents, on  which  it  is  inVBiiably  and 
anconditioTiaUi/  consequent.  Or  it  we 
adopt  the  convenient  modification  of 
the  meaning  of  the  won)  causa  which 
confines  it  to  tbeasBemhhtgv  at  positive 
conditions  without  the  negative,  theu 
instead  uf  "uncunditionaUy,"  we  must 
say,  "subject  to  no  other  tb»n  nega- 
tive conditions,^' 

To  some  it  may  appear,  that  the 
sequence  between  nightand  day  being 
invariable  in  our  experienoe,  ws  have 
as  mnch  ground  in  this  case  as  ex- 
perience con  give  in  any  case  for 
rect^nisiog  Clie  two  pbenomeuft  as 
oKUse  and  effect ;  and  that  to  say 
that  more  is  necessary — to  require  a 
belief  that  the  BuccesaioD  is  uncon- 
ditional, or,  in  other  words,  that  it 
would  be  invariable  under  all  changes 
of  circumstances — (s  to  acknowledge 
in  causation  an  element  of  belief  not 
derived  from  experience.  The  answer 
to  this  is,  that  it  is  experience  itself 
which  teaches  us  that  one  uniformity 
of  sequenoe  is  conditional  and  auothar 
unconditionuL  When  we  judge  that 
the  succession  of  night  and  day  is  a 
derivative  sequence,  depending  on 
Homething  else,  we  proceed  on  grounds 
of  experience.  It  is  the  evidence  of 
experience  which  Donvinces  us  that 
d^  could  equally  exist  without  being 
followed  by  night,  and  that  night 
cotild  equally  exist  without  being  fol- 
lowed by  day.  To  say  that  these 
beliefs  are  "not  generated  by  our 
mere  observation  of  sequence,"'  is 
to  forget  that  twice  in  every  twenty- 
four  hours,  when  the  sky  is  dear,  we 
have  au  experiHicnlum  craci*  that  the 
cause  of  day  is  the  sun.  We  have  an 
experimental  knowledge  of  the  sun 
which  justifies  us  on  experiinentat 
grounds  in  concluding,  that  if  the 
sun  were  always  above  the  horizon 
there  would  be  day,  though  there  had 
•  Stanid  ijiirnrt  ft  iff  Bjmv,  liy  Principal 
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1  night,  and  that  if  the  am 
were  aiwnyti  below  the  horizon  there 
would  be  night,  though  there  had 
been  no  day.  We  thus  know  from 
ex)>erieiiae  that  the  Bucoeesion  of  night 
And  day  is  not  unconditional.  Let 
me  sdd,  Uiat  the  antecedent,  which 
IB  only  conditionally  invariable,  is  not 
the  invariable  anteoedent.  Though  a 
fact  may,  in  experience,  have  always 
been  ftJlowed  by  anoOier  fact,  yet 
if  the  remainder  o(  our  experience 
teachea  uh  that  It  might  not  alwaye 
be  eo  followed,  or  if  the  experience 
itself  a  nuch  ae  leavea  room  for  a 
posaibllity  tlut  the  known 
not  correctly  reptesent  all  pogsible 
eases,  the  hitherto  invariable  ante- 
cedent ia  not  accounted  the  cauie ; 
but  why!  ■  Beoanse  we  are  not  sure 
tluit  it  ii  the  invariable  antecedent- 
Such  cases  of  sequence  aa  that  of 
ilay  and  night  not  only  do  not  con- 
tradict the  doctrine  which  resolves 
causation  into  invariable  sequence, 
but  are  necessarily  implied  in  that 
doctrine.  It  is  evident,  that  from 
a  limited  number  of  unoonditional 
sequences,  there  will  result  a  much 
DTeater  number  oE  conditional  ones. 
Certain  causes  being  given,  that  is, 
certain  antecedents  which  are  imcnn- 
ditionally  followed  by  certain  conse- 
quents, the  mere  eo-cxiatence  of  these 
causes  will  uive  niie  to  an  unlimited 
number  of  additional  uniformities.  If 
two  causes  exiet  together,  the  efiects 
nt  both  will  exist  together ;  and  if 
many  causes  oo-eiist,  these  causes  (by 
what  we  sliall  term  hereafter  the  in- 
termixture of  their  laws)  wili  give  rise 
to  new  effects,  accompanying  or  suc- 
ceeding one  anotherin  some  particular 
order,  which  order  will  be  invariable 
while  the  causes  continue  to  co-exist, 
but  no  longer.  The  motion  of  the 
earth  in  a  given  orbit  round  the  sim 
ia  B  series  of  changes  which  follow 
one  another  as  antecedent  and  conse- 
quents, and  will  continue  to  do  so 
while  the  sun's  attraction,  and  the 
force  with  which  the  earth  tends  to 
sdvanoe  in  a  direct  line  through  space, 
'  it  in  the  name  qium- 


tittes  at  at  present     But  vary  either 

of  these  Causes,  and  this  particular 
suaces«on  of  motions  would  cease  to 
take  place.  The  series  of  the  earth's 
notions  therefore,  though  a  case  of 
sequence  invariable  within  tlie  limits 
of  human  experience^  is  not  a  case  of 
causation-     It  ia  not  unconditional. 

This  distinction  between  the  reU' 
tions  of  succession  which,  so  far  as  we 
know,  are  unconditional,  and  those 
relations,  whether  of  succession  ™  of 
co-existence,  which,  like  the  earth's 
motions  or  the  succession  of  day  and 
.  night,  depend  on  the  existence  or  On 
I  the  co-existencu  of  other  antecedent 
facts,  corresponds  to  the  great  divi- 
sion which  l)r.  Whewell  and  other 
writers  have  made  of  the  field  of 
science  into  the  investigation  of  what 
they  term  the  Laws  of  Pbenomeua 
and  the  investigation  of  causes  i  a 
phraseology,  as  I  conceive,  not  philo- 
sophically sustainable,  inasmuch  as 
the  aaoertainment  of  caoses,  such 
causes  as  the  hnman  faculties  can 
ascertain,  namely,  causes  which  are 
themselves  phenomena,  is,  therefore, 
merely  the  ascertainment  of  other  and 
more  universal  Laws  of  Phenomena. 
.And  let  me  here  obeerve,  that  The. 
Whewell,  and  in  some  degree  even 
Sir  John  Herschel,  seem  to  have 
misundeistuod  the  meanii^  of  thnee 
writers  who,  like  M,  Oomte,  limit 
the  sphere  of  scientific  investigation 
Laws  of  Phenomena,  and  speak  of 
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itUe.  '  The  causes  which  ftt.  Ccmta 
designates  ae  inaccessible  are  efficient 
oauses.  The  in  vestigat ion  of  physical, 
as  opposed  to  efficient,  causes  (includ- 
ing the  study  of  all  the  active  farces 
in  Katnie.  considered  as  facts  al  ob- 
servation) is  as  important  a  part  of 
M.  Oomte'a  conception  of  science  an 
of  Dr.  Whewell's.  His  objection  to 
the  vxrrd  cause  Is  a  mere  matter  of 
nomenclature,  in  which,  as  a  matter 
of  nomenclature,  I  consider  him  to  be 
entirely  wrong,  "Thnee,"  it  is  justly 
remarked  by  Mr.  Bailey,*  "who,  like 
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.  11.  Comte,  object  to  (ieeignate 
Rs  causes,  ore  ubjectiiig  withou 
real  groimd  to  a,  mere  biit  extremely 
conveHient  genecaliaation,  to  a  very 
useful  common  name,  the  employment 
of  which  involves,  or  needa  involve, 
no  jmrticular  theory."  To  which  it 
inay  be  added,  that  by  rejecting  this 
Conn  of  eipcession,  M.  Comte  kavHs 
himaelf  without  any  term  for  marking 
a  distinction  which,  however  incor- 
rectly espreBsed,  is  not  only  real,  but 
le  of  the  f  ondamentat  diatii 
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tinuance  <i(  effects  long  after  their 
causes  iiuil  ceased.  A  roup  de  toUil 
gives  a  person  brain-fever :  iTill  the 
fever  go  off  as  soon  as  ha  is  moved 
out  of  the  sunshine  ?  A  sword  is  run 
through  hia  body :  must  the  sword 
remain  in  bis  body  in  order  that  be 
may  continue  dead  !  A  p1ouri)flhare 
once  made,  remains  ■  plou^ishare, 
without  any  continuance  of  heatiDK 
and  hammeriug,  and  even  after  the 
man  who  heateid  and  hammered  it 
been  gathered  to  his  fathers,    fti 


Hcience  ;  indeed,  it  is  on  this  alone,  the  other  hand,  the  pressure  which 
forces  up  the  mercui^  in  an  exhausted 
tube  must  be  continued  in  order  lo 
sustain  it  in  the  tube.  This  lit  may 
be  replied  t  is  because  another  force  is 
acting  without  intermisskm,  the  force 
of  gravity,  which  would  restore  it  to 
ita  level,  unless  counterpoised  by  a 
force  equally  constant  But  again : 
a  tight  bandage  causes  pain,  which 
pain  will  sometimes  go  off  as  soon  as 
the  bandage  is  removed,  'riie  illumi- 
nation which  the  sun  diffuses  over  the 
earth  ceases  when  the  sun  goes  down. 
There  is,  therefore,  a  distinction  to 
be  drawn.  The  conditions  which  are 
necessary  for  the  first  prvduction  of 
a  phenomenon  are  ocooaionaUy  also 
necessary  for  its  continuance  (  though 
mouly  its  continuance  re. 
condition  except  n^ativa 
>6t  things,  once  produced, 
continue  as  they  ore,  until  something 
changes  or  des^ys  them  ;  but  some 
require  the  permanent  presence  of 
the  agencies  which  produced  them  at 
first.  These  may,  if  we  pleaee,  be 
considered  as  instantaneous  pheno- 
mena, requiring  to  be  reuew^  at  each 
instant  by  the  cause  by  which  they 
were  at  first  generated.  Accordingly, 
the  illumination  of  any  given  point  of 
space  lias  always  been  looked  upon  as 
au  instantaneous  fact,  which  perishes 
and  is  perpetually  renewed  as  long  aa 
'^he  noOBssary  conditions  subsist.  If 
ve  adopt  this  language  we  avoid  the 
lecessity  of  admitting  that  the  con- 
inuance  of  the  cause  is  ever  required 
o  maintain  the  effect  We  may  say, 
it  is  uot  required  to  maintain,  but  to 

1.1 Coo;;lc 


possibility  rests  of  framing  a  r^rom 
Canon  of  Induction.  And  as  things 
left  without  a  name  are  apt  to  be  for- 
gotten, a  Canon  of  that  descriptii 
not  one  of  the  many  benefits  which 
the  philosophy  of  Induction  haa  re 
ceived  from  it  Comte's  great  powers. 

g  7.  Does  a  cause  always  stand 
s  effect  in  the  relation  of  antecedent 
nd  consequent!  Do  we  not  often 
eay  of  two  simultaneous  facts  that 
they  are  cause  and  effect— as  when 
wo  say  that  Bre  is  the  cause  of  warmth, 
the  sun  and  moisture  the  eatise  ol 
vegetation,  and  the  like  ?  Since  a 
cause  does  not  necessarily  perish  be- 
cause  its  effect  has  been  produced, 
the  two  things  do  very  generally  co. 
exist ;  and  there  are  some  appearances, 
and  some  common  expressions,  seem- 
ing to  imply  not  only  Ulat  causes  may, 
but  that  they  must,  be  contempo- 
raneous with  their  ^ects,  CatatOe 
eoiisd  teamU  et  f^erftu  has  been  adogma 
of  the  schools  :  the  necessity  for  the 
continued  existence  of  the  cause  in 
order  to  the  continuance  of  the  effect, 
seems  to  have  been  once  a  generally 
received  doctrine.  Kepler's 
attempts  to  account  for  thi 
of  the  heavenly  bodies  on  mechanical 

Erinciples  were  rendered  abortive  by 
is  olwayn  supposiug  that  the  agency 
which  set  thoee  bodies  in  motion  must 
continue  to  cerate  in  order  to  keep 
tip  the  motion  which  it  at  first  pro- 
duced. Yet  there  were  at  all  thnes 
many  familiar  instftnces  of  the  con- 
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reproduce,  the  effect,  or  ek 
teract  Bome  fores  tending 
it  And  this  may  be  »  i 
phraseology  ;  but  it  is  only  a  phra«e- 
ology.  Tbe  fact  remains,  tbat  in  aome 
cases  (though  these  are  a  miDority) 
the  continuance  of  &e  conditiona 
which  produced  an  effect  is  nacessarj 
to  the  continuance  of  the  effect. 

As  to  tbe  ulterior  questiou,  whether 
it  is  strictly  necessary  that  the  cause, 
or  assemblage  of  conditions  should 
precede,  by  ever  bo  abort  an  instant, 
tbe  production  of  the  effect,  (a  question 
raised  and  arguedwith  much  ingenuity 
by  Sir  John  Herschel  in  an  ICssay 
already  quoted,*)  tbe  inquiry  is  of  no 
cooaequenoe  for  our  present  puipoee. 
There  certainly  are  cases  in  which  the 
effect  follows  without  any  interval  per- 
ceptible hy  our  faculties ;  and  when 
there  is  an  interval,  we  cannot  tell  by 
how  many  intermediate  links  imper- 
ceptible to  us  that  interval  may  really 
be  filled  up.  But  even  granting  that 
aji  effect  may  commence  simultane- 
ously  with  its  cause,  the  view  I  have 
taken  of  causation  is  in  no  way  practi- 
cally affected.  Whether  the  cause  and 
its  effect  be  necessarily  successive  or 
not,  the  tiegiiuiing  of  a  phenomenon 
ia  what  implies  a  cause,  and  causation 
is  the  law  of  the  succession  of  phe- 
nomena. If  these  axioms  be  granted, 
we  can  afford,  though  I  see  no  neces- 
sity for  doing  so,  to  drop  the  words 
antecedent  and  consequent  as  applied 
to  cause  and  effect.  I  have  no  objec- 
tion to  define  a  cause,  the  assemblage 
of  phenonieDa,  which  occurring,  some 
other  phenomenon  invariably  com- 
mences, or  has  its  origiiL  Whether 
the  effect  cdncides  in  point  of  time 
with,  or  immediately  follows,  Che 
hindmost  of  its  conditions,  is  im- 
material. At  all  events,  it  does  not 
precede  it ;  and  when  we  are  in  doubt, 
between  two  co-existent  pheuomena, 
which  is  cause  and  which  effect,  we 
rightly  deem  tbe  question  salved  if  we 
can  ascertain  which  (rf  them  preceded 
tbe  other. 


•  Euajfi,  pp.  ae6-3ciS. 


§  8.  It  continually  happens  that 
several  different  phenomena,  which 
are  not  in  the  slightest  degree  de- 
pendent or  conditional  on  one  another, 
are  found  all  to  depend,  as  tbe  phrase 
is,  on  one  and  tbe  same  agent ;  in 
other  voids,  one  and  the  same  lAe- 
nomenon  is  seen  to  be  followed  by 
several  sorts  (rf  effects  quite  hetercH 
geneous,  but  which  go  on  simultuie- 
ously  one  with  another  ;  provided, 
of  courae,  that  all  other  conditions 
requisite  for  each  of  them  also  exist. 
Thus,  the  sun  produces  the  celestial 
motions,  it  produces  daylight,  and  it 
produces  heat.  The  earth  causes  the 
fall  of  heavy  bodies,  and  it  alsi^  in  its 
capacity  of  a  great  magnet,  causes  the 
phenomena  of  the  magnetic  needle. 
A  crystal  of  galena  causes  the  sensa- 
tions of  hardness,  of  weight,  of  cubical 
form,  of  grey  colour,  and  many  others 
between  which  we  can  trace  no  inter- 
dependence. The  purpose  to  which  the 
phraseology  of  Properties  and  Powers 
IS  specially  adapted  is  the  expreBsioii 
of  this  sort  of  eases.  When  the  same 
phenomenon  is  fallowed  (either  subject 
or  not  to  ttie  presence  of  other  con- 
ditions) by  effects  of  different  and 
dissimilar  orders,  it  is  usual  to  say 
that  each  different  sort  of  effect  is 
produced  by  a  different  property  of 
the  cause.  Thus  we  distinguish  the 
attractive  or  gravitative  property  of 
the  earth,  and  its  magnetic  property  : 
the  gravitative,  lurainiferous,  and  ca- 
lorific properties  of  the  sua ;  the 
colour,  shape,  weight,  aud  hardness 
of  a  crystal.  These  are  mere  phrases, 
which  explain  nothing,  and  add  no- 
thing to  our  knowledge  of  the  subject, 
but  considered  as  abstract  names 
denoting  the  connection  between  the 
different  effects  produced  and  the 
object  which  produces  them,  they  are 
a  very  powerful  instrument  of  abridg- 
ment, and  of  that  acceleration  of  the 
process  of  thought  which  abridgment 
accomplishes. 

This  cUbb  of  considerations  leads  to 
a  conception  which  we  shall  find  to  be 
of  great  importance,  that  of  a  Perma- 
nent Cause,  or  original  natural  agent, 
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Thera  exkt  in  natura  a  number  of 
permoneDt  causes,  which  have  aub- 
sUted  ever  sinca  the  hunum  race  has 
been  in  existence,  and  for  an  indefi- 
nite  and  probably  an  enonnoua  length 
of  time  previouB.  The  sun,  the  earth, 
and  planets,  with  their  varioiiB  oan- 
stituenla,  air,  water,  and  other  diatin- 
guiahable  Bubatancee.  whether  simple 
ot  compound,  of  which  nature  in  made 
up,  are  such  Permanimt  Cauxea.  These 
have  existed,  and  the  eSecta  or  con- 
sequencee  which  they  were  fitted  to 
produce  have  taken  place  (as  often  as 
the  other  cooditiona  of  the  iiioduction 
met)  from  the  very  beginnmg  of  our 
experience.  But  wa  can  nve  no  ac- 
count of  the  cnigin  of  the  Permanent 
Causes  themselves.  Why  these  par- 
ticular natural  agents  existed  origi- 
mdly  and  no  others,  or  why  they  are 
commingled  in  such  and  such  propor- 
tiooB,  and  distnbuted  in  such  and 
such  a  manner  throughout  space,  is  a 
question  we  cannot  anawer.  More 
than  tJiia  :  we  can  discover  nothing 
regul&r  in  the  distribution  itself  ;  we 
can  reduce  it  to  no  uniformity,  to  no 
law.  There  are  no  Dieajis  by  nrfiioh, 
from  the  distribution  of  these  causes 
or  agents  in  one  part  of  Bptnae  we 
could  conjecture  whether  a  similar 
diatribution  prevaik  in  another.  The 
co-existence^  therefore,  of  Primeval 
Causes  ranks,  to  us,  among  merely 
casual  concurrencea ;  and  all  thoao 
sequences  or  co-existences  among  ttie 
effecta,uf  several  such  causes,  which, 
though  invariable  while  those  causes 
co-exist,  would,  if  the  co-existeDoe  ter- 
minated, tarmioate  akmg  with  it,  we 
do  not  class  as  cases  of  causation,  or 
laws  of  nature ;  we  can  only  calculate 
on  finding  theae  sequences  or  co- 
existences where  we  know  by  direct 
evidence  that  the  natural  sgei^ts  on 
the  rauperties  of  whicji  they  ulti- 
mately depend  are  diatribiited  in  the 
requisite  maimer.  These  Fermauent 
Cwises  are  not  always  objects  ;  they 
are  sometimes  events,  that  is  to  say, 
periodical  cycles  of  events,  that  being 
the  only  mode  in  whidi  events  can 
poeeesB  the  property  uf  penuimence. 


Not  only,  fio'  instance,  is  the  earth 
itself  a  permanent  cause,  or  primitive 
natural  agent,  but  the  eartii's  rota- 
tion is  BO  too  :  it  is  a  cause  which  has 
produced,  from  the  earliest  period, 
(by  the  aid  of  other  neossaary  condi- 
tions,) the  succession  of  day  and  night, 
the  ebb  and  flow  of  the  sea,  and  many 
other  effecta,  while,  as  we  can  assign 
no  cause  (except  conjecturally)  for  the 
rotation  itself,  it  is  entitled  to  ha 
ranked  as  a  primeval  cause.  It  i^ 
however,  only  the  origin  of  the  rota- 
tion which  is  mystericua  to  us  ;  onoe 
begun,  its  ooutmuaoce  is  accounted 
for  by  the  first  law  ol  motion  (that 
of  the  permanence  of  rectilinear  mo- 
tion once  impressed)  combined  with 
the  gravitation  of  the  parts  of  the 
earth  towards  one  annther. 

All  phenomena  wit}iout  excniticm 
which  bi^(in  to  exist,  that  is,  all  ex- 
cept Uie  primeval  causes,  are  effects 
either  imioedinte  or  remote  of  those 
primitive  facts,  or  of  some  combina- 
tion of  them.  There  is  no  Thing 
produced,  no  event  bafipeoing,  in  the 
known  universe,  which  is  not  con- 
nected by  an  uniformity,  or  invaii. 
able  sequence,  with  some  one  or  more 
of  the  phenomena  which  preceded  it ; 
insomuch  that  it  will  happen  again 
as  often  as  those  phenomena  occur 
again,  and  as  no  other  phen 
having  the  character  of  a 


tehaUo 


These  ante- 


nected  in  a  similar  manner  with  soma 
that  preceded  them ;  and  so  on,  until 
we  reach,  as  the  ultimate  st^  attain- 
able by  us,  either  the  pn^nrties  of 
£ome  one  primeval  cause,  or,  the  ooo- 
junction  of  several  The  whole  of 
the  phenomena  of  nature  were  thnv- 
fore  the  necessary,  or,  in  other  words, 
the  unOKiditionBl,  consequences  of 
some  formier  oJUioatiaa  at  the  Per- 
manent Causes. 

The  state  of  the  whole  univeiBe  at 
any  instant  we  believe  to  be  the  ooii- 
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space,  aod  all  tbea  propertiea, 
other  wordB,  the  lows  of  their  agency, 
omld  (Kedi«t  the  whole  aubeequi 
history  of  the  universe,  at  leutunleu 
some  new  volition  of  a,  power  capable 
of  controlluig  tba  univeres  should 
■Bperveiie.*  And  if  any  particiiUr 
etate  of  the  eatiie  universe  could 
ever  racor  a  second  time,  all  mibae- 
quent  state*  would  return  too,  and 
history  would,  likit  a  ciraulatine  daci- 
inal  of  maoy  figui«H,  periodk^y  re- 
peat itself;— 
Jam   ndit  st  vii^ga,  rsdount  Sal 

Alt«r  srit  tum  Tlpljfa,  et  alters  ^lus 

vahot  Ar^ 
Delflctoa  beraiia ;  erunt  quoque  i 


>un»BB  b>  exist  In  tii«  world  o 
■or.    This  UDtroierted  potnt  v: 

rent  particularly  Cff  tho  IjOgic  i 
il  Sclancea  (Book  >1.  cU    3},     1 


UEBB  (mttflsi  (gainst.    What  is  tnUy  in 

I  think,  on  strict  aeU-euraiiiatian,  fliid  to 
■»  tha  appllciitioii  to  human  antloiu  and 
volitions  of  the  Idwa  Involved  In  the  com' 
'  "  '  m  NecenltT;  whli^i  1 
I  obleotbig  to.  But  11 
r  tbst  br  nrlng  that  a 
perann'BBCtionaiKMWiIrilyloUowfiiBii  bis 
churauter,  aU  thut  ii  real);  iseaat  (for  no 
more  Is  meant  in  soy  case  whslsver  ot 
caiisntJon)  Is  that  be  luvarUblj'  il«i  act  In 
caurintaitr  to  his  chanwter.  and  that  anji 
one  wha  thotougbly  knew  his  diameter 
could  certainly  pndiut  how  ho  wuuld  act 
In  any  BUppceiible  c:ise ;  tlic;  probably 
would  not  Und  this  doctrine  eitbei  cou- 
trary  to  tlistr  oiperUuce  or  ravolting  to 


sr." 
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Beries  of  events  in  the  hiitny  of  tlM 
universe,  past  uid  future,  a  not  the 
less  capable,  in  its  own  nature,  of 
being  cunetnicted  &  prion  by  any  cue 
wbuiu  we  con  suppnee  acquainted 
with  the  original  diiitribution  of  all 
natural  agents,  and  with  the  whole  of 
their  prt^ierUes,  that  is,  the  law  nf 
sucoessioQ  eustiiig  btitweeu  them  aod 
their  effects :  saving  the  far  more 
than  hmnan  powers  of  oombination 
and  calculation  which  would  be  r»- 

3uJred,  even  in  one  poBSeaaing  the 
Ota,  its  the  actual  perfoniiance  ol 
the  task. 

§  9-  Sinoe  everything  which  occurs 
is  determined  by  laws  of  causation 
and  collocations  of  the  original  oausea, 
it  follows  that  tbe  co-exi^enoes  which 
are  observable  among  effects  cannot 
be  themselves  tiie  subject  of  any 
similar  set  (tf  laws,  distinot  from  laws 
of  (Bugation.  TJniJFonnities  there  oie, 
as  well  of  cu-exiatenoe  as  of  succession, 
among  effects ;  but  these  must  in  all 
cases  be  a  mere  result  either  of  the 
identity  or  of  the  co-existenoe  of  their 
causes ;  if  tbe  causes  did  not  co-elist, 
neither  could  the  effects.  And  these 
causes  being  alao  effects  of  prior 
causes,  and  these  of  others,  until  we 
reach  the  primeval  causes,  it  fcJlows 
that  (except  in  the  case  of  effects 
which  can  be  traced  inuDediately  or 
remotely  to  one  and  the  same  cause) 
the  00-eiiatenoee  of  phenomena  can  in 
no  case  be  universal,  unless  the  co> 
eidetences  of  ttie  primeval  causes  to 
which  the  effects  ore  ultiioately  tnce- 
able,  can  be  reduced  to  an  univei'sal 
Jaw :  but  we  have  seen  that  they 
cannot  There  ore,  Bccordingly,  no 
original  and  independent,  in  other 
weeds  no  unconditional,  uniformitlm 
of  co-existeDOe — betweai  effects  of 
different  causes  ;  if  they  co-exist,  it  is 
ant;  because  the  causes  have  casually 
co-exiated.  The  only  independent  and 
unconditional  oo-exietences  which  are 
sufficiently  invariable  to  have  uiy 
claim  to  the  character  of  laws,  ore 
between  different  and  mutually  inde- 
pendent effects  uf  the  aams  oauae ;  Id 
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other  worfs,  between  dtffer^t  pro- 

¥:rties  of  tite  Bame  natiirat  agent. 
hia  [KMtimi  of  the  Idwa  of  Nature 
will  be  treated  irf  In  the  latter  part  oE 
the  preaent  Book,  under  the  tjame  of 
the  Specific  Propertiea  of  Kinda. 

§  1  o.  Since  the  fimt  pubUcatioii  of 
the  present  treatise,  the  sciencea  of 
phjBical  nature  have  made  a  great 
advance  in  generaltBatkm  through 
the  doctrine  Imowo  bh  the  CiMiBerva- 
tion  or  PeraiBtence  of  Force.  Thia 
imposing  edifice  of  theorj,  the  build- 
ing and  laying  out  of  which  has  for 
Bome  time  been  the  principal  occupa- 
tion f>f  the  most  ajsteniatic  minda 
among  physical  inquirers,  consists  of 
two  atagea :  one,  of  aacertained  fact, 
the  other  containing  a  large  element 
of  hypotheeia. 

To  begin  with  the  firet.  It  is 
proved  by  numennia  facta,  both  natu- 
ral and  of  artifidaj  production,  that 
agenciea  which  had  been  regarded  as 
cuatinct  and  independent  sourcee  of 
force— beat,  electricity,  chemical  ac- 
tion, nervous  and  muacular  action, 
niouientum  of  moviug  bodies— are 
interebangeable,  in  deAiite  and  fixed 
quantities,  witJi  one  another.  It  had 
long  been  known  that  these  diasimilar 
phenomena  had  the  power,  under 
certain  conditions,  of  producing  one 
another :  what  is  new  in  the  theory 
ia  a  more  accurate  estiaiation  ctf  what 
this  production  ccnaiBts  in.  What 
happens  is,  tliat  the  whole  or  part  of 
tiie  una  kind  of  phenomena  disappeara, 
ajid  is  replaced  by  phenomena  of  one 
of  the  other  descnptiona,  and  that 
there  is  on  equivalence  in  quuitity 
between  the  phenomena  that  have 
diBiq>peared  and  those  which  have 
been  produced,  iosomuch  that  if  the 
proceas  be  reveraed,  the  very  aama 
quantity  which  had  disappeared  will 
rei^ipear,  without  iucreaae  or  diminu- 
tion. Thus,  the  amount  of  heat 
which  will  raise  the  temperature  of  a 
pound  of  water  one  d^rec  of  the 
theimameter,  will,  if  expended,  aa; 
in  the  expansiun  of  steam,  lift 
im^t  at  TJi  pounds  one  foot,  or 


weight  of  one  pound  772  feet ;  and 
the  aame  eiact  quantity  of  heat  can, 
by  certain  means,  be  reoovered, 
through  the  expenditure  of  exaotty 

The  eatabliahment  of  this  oompr«- 
henaive  law  bos  led  to  a  change  in  the 
language  in  which  the  acientmc  world 
had  been  accustomed  to  ^ak  irf  what 
ore  called  the  Forcea  of  Natutv.  Be- 
fore this  correlation  between  pheno- 
mena most  unlike  one  another  had 
been  aacertained,  their  unliken«s  had 
caused  them  to  be  referre<1  ta  so  many 
distinct  forces.  Now  that  tbey  are 
known  to  be  convertible  into  one 
another  without  loss,  they  are  spoken 
of  as  all  of  them  results  of  one  and 
the  same  force,  manifesting  itaelf  in 
difieraut  modea.  Thia  force  (it  ia  said) 
can  only  produce  a  limited  and  defi- 
nite quantity  of  effect,  but  always 
doea  produce  that  deGnite  quantity ; 
and  jHTxiuGca  it,  according  to  circum- 
stances,  in  one  or  another  of  the 
forms,  or  divides  it  among  several, 
but  ao  aa  (according  to  a  so^  of 
numerical  equivalents  established  by 
experiment)  alwaya  to  make  up  the 
same  sum :  and  no  one  al  the  mani- 
featatiims  can  be  prodoced  save  by 
the  disi^ipearance  of  the  equivalent 
quantity  of  another,  which  in  its  turn, 
in  apprrqnriate  cireumatances,  wilt  re- 
appear undiminished.  This  mutual 
interchangeability  of  the  forces  of 
nature,  according  to  fixed  numerical 
equivalents,  is  the  part  of  the  new 
doctrine  which  rests  00  irrefrBgable 
focL 

To  make  the  statement  true,  how- 
ever, it  is  necessary  i/t  add,  that  an 
inddBnite  and  perhaps  immense  inter- 
val of  time  may  elapse  between  tlie 
diaappearance  of  the  force  in  one  form 
and  ita  reappearance  in  another.  A 
stone  thrown  up  intu  the  air  with  a 
given  force,  and  falling  back  im- 
mediately, will,  by  tile  time  it  leachea 
the  earth,  recover  the  exact  amount 
of  mechanical  uKHnentum  which  waii 
expended  in  throwing  it  wp,  deduction 
bemg  made  of  a  small  portiiw  at 
motioo  which  has  been  commumcattd 
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to  tlie  air.  But  if  the  stone  hui  lodged 
Ml  a  height,  it  may  not  fall  back  for 
yeoFB,  or  perha JV!  oceB.  And  until  it  does, 
the  ftvce  expended  in  raieiiig  it  is  teiu- 
poruily  lort,  heing  tepreseoted  only 
by  nhat,  in  the  language  of  the  new 
theory,  is  called  pcAential  energy.  The 
cool  imbedded  in  the  earth  is  con- 
aldered  hv  the  theory  as  a.  vast  rasac- 
volr  at  force,  which  hits  remained 
dormant  for  many  geological  periods, 
and  will  bo  remain  until,  by  being 
burnt,  it  gives  oot  the  atored-up  force 
In  the  form  of  heat  Yet  it  is  not 
supposed  that  this  foroe  is  a  material 


Srst  discovered.  What  is  meant  is 
Uiat  when  the  coal  does  at  last,  by 
combustion,  generate  a  quantity  ol 
heat,  (tianaformable  like  all  other  heat 
mto  mechamcal  momentum  and  the 
other  forms  of  fon»,)  this  extricatiiHi 
of  heat  ia  the  Tei^tpearance  of  a  force 
derived  from  the  sun's  rays,  expended 
myriads  of  bags  ago  in  the  vegetation 
of  the  otganic  subetancea  which  were 
the  material  of  the  cooL 

Let  us  now  poas  to  the  higher  etl^ 
of  the  theory  of  Couservation  of  Force; 
the  port  which  is  no  longer  a  gene- 
ralization of  proved  fact,  but  a  com- 
bination of  fact  and  hypothesis. 
Stated  in  a  few  woids,  it  is  aa  follows  : 
That  the  Conservation  of  Force  is 
really  the  Conservation  of  filotion ; 
that  in  the  varituB  intercbanges  be- 
tween the  fonns  of  force,  it  is  always 
motion  that  is  transformed  into  nto- 
tion.  To  establish  this,  it  ia  neceasaiy 
to  assume  motions  which  are  hypo- 
thetical The  supposition  is,  that  there 
are  motions  n4iidi  mani  (est  themselves 
to  our  aenaes  only  oa  heat,  electricity, 
&&,  being  mtdecnlar  motions  ;  oecilla- 
tii^s,  invisible  to  lu,  among  the  minute 
particlea  of  bodies ;  and  that  these 
nK^ecular  motions  iov  tronsmutaUe 
into  moiarmotions  (motioiis  of  masses) 
and  molar  motions  into  molecular. 
Now  there  is  a  real  basis  of  fact  for 
this  Buppoaition :  we  have  po 
. .  ■  J ^  jjjg  eKistence  of  molecular 


motion   in   these   manifestatioiiB   of 

foree.  In  the  case  of  chemical  action, 
for  instance,  the  particles  aeparate 
and  form  new  oombinatioBS,  often 
with  a  great  visible  disturtiance  of  the 
maaa.  In  the  case  of  heat,  the  evi- 
dence is  equally  conclusive  sinoe  heat 
expands  bodies  (that  ia,  caiiaes  their 
partiolea  to  move  from  one  another) ; 
and  if  of  sufficient  amoimt,  changes 
their  mode  of  aggregation  from  SMid 
to  liquid,  or  from  liquid  to  gaseous. 
Again,  the  mechanical  actions  which 
iroduce  heat — friction,  and  the  td- 
ision  of  bodies— must  from  the  nature 
of  the  case  produce  a,  ehock,  that  is, 
ui  internal  motion  of  particles,  wliich 
ndeed,  we  find,  is  often  so  violent  as 
[a  break  them  permanently  asunder. 
Such  facta  are  thought  to  warrant  the 
iference  that  it  ib  not,  as  was  sup- 
ptned,  heat  that  causes  the  nMtion  of 
particles,  but  the  motion  of  particles 
that  cauaea  heat ;  the  original  cause 
of  both  beine  the  previous  motion 
(whether  mdar  or  molecular  —  ool- 
liaioD  of  bodies  or  combuatim  of  fuel) 
which  formed  the  heating  agency. 
Tiiia  inference  obeady  containsTiypo- 
tbesis :  but  at  leaat  the  suppoied 
cause,  the  intestine  motion  of  mole- 
culei^  is  a  rem  eaaaa.  But  in  order 
to  reduce  the  Conaervation  of  Force 
to  Ctiiservation  of  Motion,  it  was 
necesaaiy  to  attribute  to  motion  t)ie 
heat  propagated,  through  apparently 
empty  space,  from  Uie  aun.  This  re- 
quired Uie  auppoaitiOQ  (already  made 
for  the  explanation  of  the  laws  of 
light)  of  a  subtle  ether  pervading 
space,  which,  though  impal{Ktble  to  us, 
must  have  the  property  which  cooati- 
tutea  matter,  that  of  renistance,  since 
waves  are  propagated  through  it  by 
on  impulse  from  a  given  point.  The 
ether  must  be  supposed  (a  auppraition 
not  required  by  the  theory  of  light) 
to  penetrate  into  the  minute  inter- 
stices of  all  bodies.  The  vibratory 
motion  supposed  to  be  taking  place  in 
the  heated  mass  of  the  RUn,  is  oon- 
aidered  as  imparted  from  that  mass 
to  the  particles  of  the  aurroundil^ 
ether,  and  through  them  to  the  par 
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ticlea  of  the  Bame  ettwr  in  the  inter- 
stiora  of  terrertrift)  bodies  ;  and  this, 
too,  with  a  efficient  mechanical  force 
to  thro«  the  partioles  of  those  bodies 
Into  a  itata  aS  aimiiar  vibration,  pro- 
ducing the  oxpansion  of  their  man, 
Bud  the  sematlon  of  heat  in  sentient 
Creaturee.  All  this  ia  hypothssis, 
though  of  it«  legitimacy  «a  hypotheni* 
I  do  not  mean  to  express  any  doubt. 
It  would  seem  to  follow  aa  a  come- 
quenco  from  this  theory,  that  Force 
may  and  should  be  defined,  matter 
in  nkotion.  This  definition,  however, 
will  not  Btand,  for,  as  baa  already 
been  seen,  tbe  matter  needs  not  be 
in  iKtvai  motion.  It  h  not  neceseaiy 
to  BoppOBs  that  tbe  niotion  aftenrards 
manifested  is  actually  taking  place 
among  the  molocoles  of  the  coat  dur- 
ing Itanjoum  in  tbecarth;*  certainly 
not  in  the  stone  which  ia  at  rest  on 
the  eminence  to  which  it  has  been 
raised.  The  true  definition  of  Force 
nnist  be,  not  motion,  but  Potentiality 
of  Motion ;  and  what  the  doctrine, 
if  otablisbed,  smounta  to  b,  not  that 
there  is  at  all  times  IJle  same  quantity 
of  actnal  motion  in  tbe  universe  ;  but 
that  the  possibilitiea  of  motion  are 
limited  to  a  definite  quantity,  which 
cannot  be  added  fii,  iiut  which  cuinot 
be  eihausted  j  aod  that  all  actual 
motion  which  takes  place  in  Nature  is 
a  draft  npon  this  limited  stock.  It 
needs  not  all  of  it  have  ever  eiiated 
as  actual  motion.  There  is  a  vast 
(LDioant  of  potential  motion  in  the 
nniverae  in  tbe  form  of  gravitation, 
which  It  would  be  a  great  abuse  of 
hypotbeaia  to  suppose  to  have  been 
BtOTed  up  by  tbe  eipenditure  of  an 
equal  amount  of  actual  motion  in  aome 
former  state  of  the  universe.    Nor 
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«iU»riti«   do  *uppo«'  that    a 

motion,  equivalent  in  amount 

to  that 

tion  of  the  coal,  Is  actiMlly  taW 

b«-p]mZ 

during  thfl  whole  of  the  long  in 

ecial,  11 

not  in  the  coal,  yet  In  the  ointe 

wiUthenoomblnewltl.lt.   But  ho 

..'  ne^d 

hardly  bo  renmrked ;  I  ventora  to  say,  ui 
necenHrily  and  eitravBgantly  bypothet 


does  the  motion  produced  by  gravitj 
take  place,  ao  far  as  we  know,  at  the 
expense  of  any  otlier  motioo,  eitfaer 
molar  or  molecular. 
It  is  proper  to  cmsider  whether  the 


irolvii^  as  il 
the  cunceptim  hitherto  entertained 
CH  the  moat  general  physical  a^«noieis 
requires  imj  modification  in  the  view 
I  have  taken  ol  Causatiim  as  a  lav  of 
nature.  As  it  appeara  to  me,  none 
whatever.  Tbe  manifestations  wiiiub 
the  tlieory  regards  an  mods  of  motioa 
are  as  much  diatinct  and  separate 
phenomena  when  referred  to  a  single 
force  as  when  attributed  to  seversL 
Whether  the  phenomenon  ia  called  a 
transformation  of  fores  or  the  genera* 
tion  of  one,  it  has  ita  own  set  or  seta 
of  antecedentsi  with  which  it  is  con- 
nected  by  invariable  and  uucoodi- 
tional  sequence ;  and  that  set,  or 
tbosa  seta,  of  antecedents  are  its 
cause.  The  relation  of  tbe  Gonaer- 
vation  theory  to  the  priDOiple  o£ 
Gaa«ation  is  discussed  in  nnch  de- 
tail, and  veiy  instructively,  1^  Pn>- 
fesaor  Bain,  m  the  second  vtdume  nf 
hia  Logic  The  chief  practical  con- 
clusion drawn  by  him  bearing  on 
Cansation  ia,  that  we  must  distinguish 
in  the  assemblage  of  conditions  which 
constitntes  the  Cause  of  a  pheno- 
menon two  elements :  one,  the  pre- 
sence of  a  force ;  tbe  other,  the  col- 
location or  poaition  of  objects  which 
is  required  in  order  that  tbe  force 
may  undergo  the  particular  tnuumu- 
tation  which  conatitutea  tbe  pheno- 
menon. Now,  it  might  always  have 
been  said  wtth  acknowledged  correct- 
ness, that  a  force  and  a  collocation 
were  both  of  them  necessary  to  pn>- 
duce  any  phenomenon.  The  law  of 
cHusation  is,  that  change  can  only  be 
produced  by  change.  Along  with  any 
number  of  stationary  antecedents, 
which  are  coUocationa,  there  must 
be  at  least  one  changing  antecedent, 
which  ia  a  force.  To  produce  a  bon- 
iire,  there  must  not  only  be  fuel,  and 
air,  and  a  spark,  which  are  colloca- 
tions, but  cbemteal  action  between 


tb*  ^r  and  the 

B  foroe.  To  ^nd  com,  there  rnoBt 
be  a  eertuD  coUoiaitiDii  of  the  pacta 
compoaiBg  a  null,  relstiTely  to  oae 
KooOtBT  and  to  tbe  ecan ;  but  there 
amBt  alBO  be  the  gravitation  of  water, 
or  the  motion  ol  wind,  to  aupplj  a 
hoce.  Bat  as  the  force  in  theae  coaea 
was  legoF^ed  aa  a  propertj  of  the 
objects  in  which  it  is  embodied,  it 
seemed  taotolt^  to  taj  that  there 
aast  be  the  cotlocation  and  the  f  orc& 
Aa  tbe  oaJIoCatiDn  njuat  be  a  culloca- 
tioD  of  object*  poBaeasing  the  force- 
giving  ivc^>ertT,  the  ooUncation,  lo 
understood,  indnded  the  force. 

How,  then,  aboil  ve  have  to  express 
these  facts,  if  the  theory  be  finally 
■Dbstantiated  that  all  Force  is  reda- 
cftile  to  a  previoDB  Motion  T  We  shall 
liSTe  to  sav  that  one  of  the  conditioiis 
of  every  pItencaneiKin  is  an  antecedent 
Motion.  But  it  will  have  to  be  ei- 
jdained  that  this  nenls  not  be  octvoi 
motion.  The  coal  which  snpplies  the 
fotce  exerted  in  combnstion  is  not 
sbowntoliavebeen  exerting  that  force 
in  the  form  of  molecular  motion  in  the 

S;  it  was  not  even  ex^iing  preeanro. 
e  stone  on  the  emiaenoe  ii  exerting 
a  [a^onne,  bnt  only  eqnivalent  to  its 
iragfat,  not  to  the  additional  momen- 
tnia  it  wonld  acquire  by  falling.  The 
■DtoMdent,  tbentoTB,  ia  not  a  forae  in 
actioD ;  and  we  can  still  only  call  it 
a  property  of  the  objects,  by  which 
they  would  eiert  a  fiirce  on  the  ooonr- 
lence  of  a  fresh  oollocatioD.  The  col- 
location, therefore,  still  inoludea  the 
force.  The  f  oiee  said  to  be  stored  up, 
is  simt^  a  particular  prqterty  which 
the  object  has  acquired.  The  cause 
we  are  in  searoh  (rf  is  a  collocation 
of  objects  poneanng  that  particular 
property.  When  indeed  we  inquire 
luitbo'  into  the  cause  from  which  they 
derive  that  property,  the  new  concep- 
tka  introduced  by  the  Conservation 
theoiy  cornea  in :  the  property  is  itself 
an  effect,  and  its  oause,  according  to 
the  titeray,  is  a  former  motion  of 
exactly  equivalent  amount,  which  has 
been  imprened  on  die  particlea  of  the 
body,  peibape  at  some  vwy  diftant 
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which  is  I  period.    But  Uie  ease  in  eimply  o 


aji 


of  thoee  we  have  already  « 
in  which  the  efficacy  of  a  cause  oon- 
aista  in  its  investing  an  object  with  a 
prcf>eT^.  The  force  aud  to  be  laid 
up,  and  merely  potential,  is  no  more 
a  really  exiating  thing  than  any  other 
{Hvperties  of  objetda  are  really  exist- 
ing things.  The  eipreaaion  is  a  mere 
artifice  of  language,  convenient  for 
describing  the  phenomena :  it  la  un- 
neceasary  to  auppose   that    anything 


cept  an  abstract  potentiality.  A  force 
suspended  in  its  operation,  neither 
manifeating  itself  by  motion  nor  by 
pressure,  is  luA  an  existing  fact,  but 
a  name  for  our  conviction  that  in  «>■ 
propriate  circumstances  a  fact  would 
take  place.  We  know  that  a  pound 
weight,  were  it  to  fall  from  the  earth 
into  the  sun,  would  acquire  in  falling 
a  momentum  equal  to  miOions  of 
pounds ;  bnt  we  do  not  credit  the 
pound  weight  with  more  of  actually 
exiating  force  than  is  equal  to  the 
preeaure  it  is  now  exerting  on  the 
earth,  and  that  is  exactly  a  pound. 
We  might  as  well  say  that  a  foioa  of 
millions  of  pounds  exiata  in  a  pound, 
as  that  the  force  which  will  manifest 
itself  when  the  coal  is  burnt  is  a  real 
thing  extating  in  the  coat  What  is 
iixed  in  the  cool  is  only  a  certain  pro. 
perty  1  it  has  become  lit  to  be  the  ante- 
cedent of  an  eHect  called  combiution. 
which  partly  consists  in  giving  out, 
nnder  oeitain  conditiona,  a  given  de- 
finite quantity  of  heal 

We  thus  see  that  no  new  general 
conception  of  Causation  is  introduced 
by  the  Coneervation  theory.  The  in- 
destructibility of  Force  no  more  inter- 
feres with  tjie  theory  of  Causation 
than  the  indestructibility  of  Matter, 
meaning  by  matter  the  element  of 
rsaiatance  in  the  sensible  world.  It 
only  enables  us  lo  underatand  better 
thsji  before  the  nature  and  laws  of 
some  of  the  sequences. 

Thia  better  underataoding,  bow- 
ever,  enables  ua,  with  Mr.  Bain,  to 
admit,  aa  one  of  the  testa  for  distin- 
guishing cauaation  from  mere  coR' 


comitaiiM,  the  expenditure  or  tnuufer 
of  energy.  If  the  effect,  or  any  part 
of  the  effect,  to  bo  accounted  for,  con- 
Buta  in  putting  matter  in  motion,  then 
any  of  the  otnects  present  which  has 
lost  motian  hai  contributed  to  the 
effect ;  and  this  k  the  tnie  meaning 
of  the  proposition  that  the  otuiae  li 
that  one  of  tbe  antecedents  which 
«xerts  active  force. 


:.  It  k 


n  this 


ftdvert  to  a  rathar  ancient  doctrine  re- 
■peotiDE  cauaadon,  which  has  been  re- 
vived during  the  laat  few  years  in 
many  quarters,  and  at  present  gives 
more  signs  of  life  thsJi  any  other 
theory  of  causation  at  variance  with 
that  set  forth  in  the  preceding  pagaa. 
According  to  tiie  theory  in  question. 
Mind,  or,  to  spoak  more  precisely,  Will 
is  the  only  cause  of  phenomena.  The 
type  of  Causation,  as  well  as  the  ei- 
(juaive  source  from  which  we  derive 
the  idea,  is  our  own  voluntary  agency. 
Here,  tad  here  only  (it  is  said)  we 
have  direct  evidence  of  causation.  We 
know  that  we  can  move  our  bodies. 
Helpeoting  the  pbenomena  of  ioajii- 
mat£  nature,  we  have  no  other  direct 
knowledge  than  that  of  antecedence 
and  sequence.  But  in  the  ca<ie  of  our 
voluntary  Atkyai,  it  is  affirmed  that 
we  are  conscious  of  power  befoiG  we 
have  experience  of  resulta.  An  act 
of  volition,  whether  ftillowed  by  an 
effect  or  not,  is  accompanied  by  a  con- 
sciousness of  effort,  "of  force  eieited, 
of  power  in  action,  which  ia  naoessarily 
causal  or  causative."  This  feeling  of 
energy  or  foroo  inherent  in  an  act  of 
wUl  u  knowledge  it  priori  ;  assurance 
prior  to  experience  that  we  have  the 
power  of  causing  effects.  Volition, 
therefore,  it  ia  asserted,  is  someUiing 
more  than  on  unconditional  antece- 
dent ;  it  is  a  cause  in  a,  different  sense 
from  that  in  which  physical  pheno- 
mena are  said  to  cause  one  another  : 
it  is  an  Efficient  Oauae.  From  this 
the  transition  ia  easy  to  the  further 
doctrine,  that  Volition  is  the  tole 
Efficient  Cause  of  all  phenomena, 
"It  is  inconcdvablo  that  dead  force 


su^Mited  for  a 


oould  continue  u 

not  even  conceive  of  change  of  pheno- 
mena without  the  energy  of  a  mind." 
"  The  word  action  "  itsdf,  says  another 
writer  of  the  same  sdiiiol,  "  has  no 
real  significance  except  when  ^plied 
to  the  doings  of  an  intelligent  agent. 
Let  any  one  conceive,  if  tie  can,  of 
any  power,  energy,  or  fonw,  inherent 
in  a  lump  of  matter."  Phenomena 
may  have  the  semblance  of  being  pro- 
duced by  physic^  causey  but  they 
are  in  reality  prodnced,  say  these 
writers,  by  the  immediate  agency  of 
mind.  Ail  things  which  do  not  pro- 
ceed from  a  human  (or,  I  suppose,  an 
aninia])  will,  proreed,  they  say, 
directly  from  divine  wilL  The  earth 
is  nut  moved  by  the  com1»nation  of  a 
centripetal  and  a  projectile  force ; 
this  is  but  a  mode  of  speaking,  which 
serves  to  facilitate  our  conceptions. 
It  is  moved  by  the  direct  volidon  of 
an  Omnipotent  Being,  in  a  path  cinn- 
ciding  with  that  which  we  deduce 
from   the   hypothesis   of   tlieae   two 

As  I  have  so  often  observed,  the 
general  question  of  the  existence  of 
Efficient  Causes  does  not  fall  within 
the  limits  of  our  subject :  but  a  theory 
which  represents  them  as  capable  of 
being  subjects  of  human  knowledge, 
and  which  passes  off  as  oiBcient  causes 
what  ore  only  physical  or  phenomenal 
causes,  belongs  aa  much  to  Logic  as 
to  KetaphysTca,  and  is  a  fit  subject 
for  discussiou  here. 

To  my  apprehension,  a  volition  is 
not  an  efficient,  but  simply  a  physical 
cause.  Our  will  causes  our  bodily 
actions  in  the  same  sense,  and  in  no 
other,  in  which  cold  causes  ice,  or  a 
spark  causes  an  eiploeion  of  gun- 
powder. The  volition,  a  state  of  our 
mind,  is  the  antecedent ;  the  motkiQ 
of  our  limbs  In  conformity  to  the  voli- 
tion is  the  consequent.  This  sequenoa 
I  conceive  to  be  not  a  subject  of  direct 
consciousness,  in  the  sense  intended 
by  the  theory.  The  antecedent,  in- 
deed,  and  the  consequent,  are  subjects 

■:.         But" 
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between  ttiem  ia  a  subject  of  experi- 
ence. I  cannot  admit  tbat  oar  con- 
Bciousnesa  of  the  volition  contains  in 
itself  any  d  priori  knowledge  that  the 
muscular  motion  will  follow.  If  our 
nerves  of  motion  were  paralysed,  or 
our  mnsclea  EtiS  and  inflexible,  and 
hod  been  bo  all  om'  lives,  I  do  not  Ree 
tbe  slightest  grouDd  for  supposing  that 
we  shcnld  ever  (unless  b;  information 
from  other  people}  have  known  any- 
thing of  volition  na  a  physical  power. 


feelings  of  our  mind  to  produce  mo- 
tions of  our  body,  or  of  other  bodies. 
I  will  not  undertake  to  say  whether 
we  should  in  that  caap  have  had  the 
physical  feeling  which  I  suppose  is 
meant  when   these  writera  speak  of 

reason  why  we  ehnuld  not ;  since  that 
phyeical  feeling  is  probably  a  state  of 
nervous  sensation  beginning  and  end. 
inginthe  brain,  without  involving  the 
nutory  apparatus :  but  we  certainly 
sboulcl  not  have  designated  it  by  any 
term  equivalent  to  effort,  since  effort 
implies  consciously  uming  at  an  end, 
wtuch  we  should  not  only  in  that  case 
have  had  no  reason  to  do,  but  could 
not  even  have  had  the  idea  of  doing. 
U  consdooa  at  all  of  this  peculiar 
flensation,  wa  should  have  been  con- 
Hctous  of  it,  I  conceive,  only  as  a  kind 
of  uneaaiueiB,  aooompanying 


tion,  that  it  "  ta  refuted  by  the 
nideration  that  between  the  overt  fact 
of  corporeal  niovement  of  which  we 
are  cognisant,  and  the  internal  act  of 
mental  determination    of   which    we 
are  also  cognisant,  there  intervenes 
a,    numerous  series  of    intermediate 
agencies  of  which  we  have  no  know- 
ledge ;    and,   consequently,   that  we 
can   have  no  consciousness  of   any 
casual  oonnection    between  the  t 
treme  links  of  this  chain,  the  voliti 
to  move  and  the  limb  moving,  as  t 
hypothesis  asserts.     No  one  is  i 
mediately  conscious,  for  example, 
moving  his  arm  thioi^h  his  volition. 


Previously  to  this  ultimate  movement, 
muscles,  nerves,  a  multitude  of  B<did 
and  fluid  parts,  must  be  set  in  motion 
by  the  will,  but  of  this  motion  wa 
know,  from  consciouanesa,  abeolutely 
nothing.  A  person  atruck  with  para- 
lysis is  oonscious  of  no  inability  in 
his  limb  to  fulfil  the  determinations 
of  his  will ;  and  it  is  only  after  hav- 
ing willed,  and  finding  that  hia  limbs 
do  not  obey  bis  v<dition,  that  be  leums 
by  this  experience  that  thu  external 
t  does  not  follow  the  inter- 
But  as  tbe  mialytic  learns 
after  the  volition  that  his  limbs  do  not 
obey  his  mind,  so  it  is  only  after 
volition  that  the  man  in  health  learns 
that  hia  Ibnhs  do  obey  the  mandates 
of  his  wilL"  " 

Those  against  whom  I  am  contend- 
ing have  never  produced,  and  do  not 
pretend  to  produce^  any  positive  evi. 
dence  f  that  tbe  power  of  our  will  to 

laiHTa  M  ItdaiA^iia,  vol.  U.  I^ect. 

regret  that  1  cumot  Invoke  tbe  aiitlM> 
ritr  of  Bir  William  Hamilton  in  favour  at 
Toy  own  opinions  ou  Causation,  oh  I  ran 
oflnlnBt  the  pvtlcular  tbedry  which  I  am 

ttacoty  of  Causation  paaulior  to  hlm- 
fhlqh  baa  never  jel^  m  far  m  I  know, 
nnalytiatlly  eumlned.  but  which,  I 


latale  to  think,  admits  of  aa  , 

.rutatiOD  as  any  one  of  tbs  false  or  li 
rtant  peyeliolngi™!  tbeortu  wliich  >i 


poi™t  metaphysical  scythe.     (Sinee  ei 


oDtrovertcd  la  the  sixteeuth 


i  Unless  WB  are  to  consider  as  such  the 
following  Btatoinent  by  one  o(  tha  writers 
quoted  111  the  text ;  "  In  the  caie  of  menUl 

pi-ccDnsicJFraZormedltatad.and  IsUierefon 

Bowen's  Loioell  Zteturet  en  the  Applitalion 
bS  Nenephyiicat  and  Elhieat  Geienct  M  On 
Bvidma  of  Scligiim,  Boston,  lESio.  This 
ia  merely  saying  that  wbon  wa  will  a  thing 
wo  have  DU  Idea  of  It  But  to  have  an  Idea 
of  what  we  wlBh  lo  hapjwo  does  not  Imply 
n  prophetic  kaowledge  that  It  will  happen. 
Perhaps  It  will  he  asid  that  the  jtrd  Iwu 
vteeiertod  ourwlll,  whenwehad  of  coun« 
no  experience  of  miy  of  tbe  powers  reild- 
lng  in  us,  wa  nevertheleaa  muat  alcead; 
liavfl  known  that  we  posaeued  them,  alnea 
wa  cannot  will  that  which  we  do  not  ba- 
lieve  to  be  In  out  power.  But  tha  impoa- 
albllity  la  perhaiH  lu  tbs  words  only,  and 


move  oar  bodiet  wmld  be  known 

ns  indttpeDdently  itf  experience.  Wbat 
Ihey  have  to  ny  on  the  lubject  is, 
thfct  the  pfodoctwmrfpl  '  ' 
by  a  will  seeniB  to  carrj 
fdanation  with  it,  while 
matter  upon  matter  SGems  to  require 
something  else  to  explain  it ;  and  is 
«ven,  »ceording  to  them,  "inconceiv- 
able "  on  any  other  mippmitjon  than 
that  mme  will  intervenca  between 
the  apparent  came  and  it«  apparent 
effect.  The;  thus  reet  their  case 
an  ^ipesJ  to  the  inherent  laws  of 
oonceptive  faculty ;  mirtaking,  i 
apprehend,  for  ttie  lawn  of  that  faculty 
ita  acquired  habits,  grounded  on  the 
^Hintanoous  tendencies  of  its  imcnl- 
tured  state.  The  Buccession  between 
the  will  to  move  a  limb  and  the  actual 
motion  is  <Hie  nl  the  mant  direct  aod 
instantaneous  of  all  saqnences  which 
come  under  our  ofaBervatlm,  and  is 
familiar  tu  every  moment's  experi- 
ence from  our  earliest  infancy  ;  moie 
familiar  than  any  nicoessian  of  events 
eiterior  to  our  bodies,  and  especially 
more  so  than  any  other  case  of  the 
apparent  odginatiun  {na  distinguished 
from  the  mere  commimication)  of  mo- 
tion. Now,  it  is  the  natural  ten- 
dency of  the  mind  to  be  always  at- 
tempting to  facilitate  its  conception 
of  unfauiiUar  taots  l)y  aaHimilating 
them  to  others  which  are  familiar. 
Accordingly,  our  voluntary  acts,  being 
the  most  familiar  to  as  of  all  oaaes  tS 
causation,  are,  in  the  infancy  and 
th  of  the  human  race,  spon- 
taken  as  the  type  of  caosa- 
eneral,  and  all  phenomena 
led  to  be  directly  produced 

know  Id  bg  In  our  mwar ;  and 
iipvlena  tint  tnr  bodlu  more 


,  even  If  we  hul  an  durttacav. 


knowlntf,  proTiuui 


^  the  win  ot  some  sentient  Mng. 
lliis  original  Fetichism  I  shall  not 
characterise  in  tbe  words  of  Hume, 
or  of  any  follower  of  Hume,  but  in 
those  of  a  religious  metaphysieran,  Dr. 
Reid,  in  order  more  effectually  to  show 
the  unanimity  which  eitsts  on  the  sub- 
ject aDKRig  all  competent  thinkers. 

"When  we  turn  our  attention  to 
external  objects,  and  begin  to  exeicine 
our  rational  faculties  about  tbem,  wo 
End  that  there  are  some  motions  and 
changes  in  them  which  we  have  power 
to  prodnce,  and  that  there  are  many 
which  mnst  have  some  <;4:her  cause. 
Either  the  objects  must  have  life  and 
active  power,  aa  We  have,  or  they  must 
be  moved  or  changed  by  something 
that  has  life  and  active  power,  as  ex- 
ternal objects  are  moved  by  ns. 

"  Onr  first  thoughts  seem  to  be,  that 
the  objects  in  which  we  perceive  such 
motion  have  midentandii^  and  aetivB 
power  as  we  have.  ^Savages,*  says  the 
Abbj  Raynal, '  wherever  they  see  mot 
tion  which  they  cannot  acccnmt  tar, 
there  tbey  suppose  a  sooL'  All  meit 
may  be  considered  aa  savi^es  in  this 
respect,  nntil  they  are  capable  of  in- 
atructioD,  and  ofusing  their  facuHiea  m 

mo  re  perfect  manner  than  savages  do. 
"  The  Abbi  RaynaVs  observation  is 

ilficieDtly  confirmed  both  from  fact 
andfrom  the  structure  of  all  languages^ 
~tude  nations  do  rea&T  befieve  sun, 
moon,  and  stat^  earth,  sea,  and  air, 
fountains  and  lake^  to  have  imd«- 
standing  and  active  power.  To  pay 
homage  to  them,  and  implore  tbeir 
favour,  is  a  kind  of  idolatry  natural 

>*  All  langui^es  carry  in  their  strac- 
tore  the  marlis  of  their  Ixnng  farmed 
when  this  belief  prevailed.  The  dis- 
tinction of  verba  and  participles  into 
e  and  passive,  which  is  found  in 
all  tangu^ea,  must  have  been  origin- 
ally intended  to  distinguish  what  is 
renlly  active  from  what  ia  merely  pas- 
nve ;  and  in  all  languages  vre  find 
Ktive  verbs  applied  to  those  ol^ects 
in  which,  according  to  tbe  Abbd  Ray- 
nal's  otnervations,  savages  suppose  a 
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"Tho*  we  s«y  the  mm  risei  and  j  hrf ore  it  has  become  familiar  irilh 
■eta,  and  comes  to  the  tneridinn,  the  |  MI7  other  invariable  aequeiicea  than 
aaoon  changes,  the  sea  etiba  and  flows, ;  those  between  its  own  viditions  nr 
tbe  vindi  blow.  iMngaage*  were  I  tboae  of  other  hunuui  beings  and  their 
fonoed  b;  men  who  bdieved  these  i  rolnntarr  actn.  As  the  notion  of 
objects  to  have  life  and  active  ptnrer  fixed  laws  of  imcceision  among  ex  - 
bn  themselves.  It  was  tberefcve  pro- 1  bimal  phenomena  gradoally  esta- 
per  and  nataral  to  exprem  their  mo- 1  blishen  itself,  the  jHvpensity  to  refer 
tions  and  changes  by  active  verbs.        j  all  phenomena   to  rohmtary  agency 

"There  u  no  surer  way  of  tradng  ■  slowly  gives  way  before  it.  The  bu2- 
the  sentiments  of  nations  before  they  I  gestions,  however,   of  daily  life  c 


hare  records  than  by  the  stmctnre 
(rf  their  language,  which,  notwith- 
standing the  chuigeB  prodnced  In  it 
by  tim^  wiil  always  retain  Boroe  sig- 
natures of  the  thonghts  of  those  by 
whom  it  was  invented.  When  we 
find  the  same  sentimenta  indicated  in 
U«  stractnre  of  all  langn^es,  thoee 
Hentimenta  must  have  l^n  comniou 
to  the  human  species  when  languages 


"  When  a  few,  of  superior  intellec- 

toal  abilities,  find  leisure  for  epecu- 
hvUon,  they  l^n  to  philoei^ise,  and 
soon  discover  that  many  of  those 
ol^ecta  which  at  first  they  believed 
to  be  inteQigent  and  active  are  really 
Mfdeas  and  panive.  This  is  a  very 
important  discovery.  It  elevates  the 
inind,  emancipates  from  many  vnlgar 
superstitions,  and  invites  to  further 
discoveries  ol  the  same  kind. 

"  As  philosophy  advances,  life  and 
activityin  natural  objects  retires, and 
le&vesthem  dead  and  inactive.  In- 
stead of  moving  viriuntarily,  we  find 
tbem  to  be  moved  neeeasarily;  (n- 
steed  of  acting,  we  find  them  to  be 
acted  upon ;  and  Nature  appears  as 

is  tnmed  bj  another,  tliat  by  a  third; 
and  how  far  this  necessary  succession 
may  reach,  the  philosnpher  does  not 

There  is,  then,  a  spontaneous  ten- 
dency of  the  intellect  to  account  to 
itself  for  all  cases  of  causation  by 
aasimilating  them  to  the  intentioiiEtl 
nets  of  voluntary- agents  like  itself. 
This  is  the  instinctive  philosophy  of 
the  homan  mind  in  its  earlitst  stage, 

*  Bald'e  Eisayi  cm  Me  Aeiint  Foictri,  Essa; 


iwerful  than 
those  of  scientific  thought,  the  original 
instinctive  philosophy  maintainH  its 
ground  in  the  mind,  underneath  the 
growths  obtairied  by  cultivation,  and 
keeps  up  a  constant  resistance  to  their 
throwing  their  roots  deep  into  the 
BoiL  The  theory  against  which  I  am 
contending  derives  its  nourishment 
from  that  sulntratnm.  Its  strength 
does  not  lie  in  argument,  bnt  in  its 
affinity  to  an  obstinate  tendency  of 
the  infancy  of  the  human  mind. 

That  thifl  tendency,  however,  is  not 
the  result  of  an  inherent  mental  law, 
is  proved  by  superabundant  evidence. 
The  history  of  science,  from  its  ear- 
liest dawn,  shows  that  mankind  have 
not  been  unanimona  in  thinking  either 
that  the  action  of  matter  upon  mat- 
ter was  not  oonceivaMe,  or  that  the 
action  of  mind  upon  matter  was.  To 
some  thinkers,  and  some  schools  of 
thinkers,  both  in  ancient  and  in 
modem  times,  this  last  has  appeared 
mnch  more  inconceivable  than  the 
former.  Sequences  entirely  physical 
and  materiid,  as  soon  as  they  had 
become  sufficiently  familiar  to  the 
human  mind,  came  to  be  thought 
perfectly  natural,  and  were  r^arded 
not  only  as  needing  no  exphuiat^on 

themselves,  but  as  being "-■■-  -' 

affording  it  to  others,  ai 
serving  as  the  ultimate  * 
of  things  in  general 

One  of  the  ablest  recent 
of  the  Volitional  theory  ha 
an  explanation,  at  once 
true  and  philosophically  a< 
failure  of  the  Greek  phil. 
physical  inquiry,  in  which 
ceive,   he  unooDSCiously  < 


cgic 
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own   state  of  mind,     "^leir 
blins-biuck  wiw  one  as  to  tha  nature 
uf  the  evidence  they  had  to  expect 
for  their  ounviction.  .  .  .  They  bad 
not  seized  the  idea  that  they  muat 
not  expect  to  underetand  the  proceaaea 
of  outward  oauaes,   but    only  their 
Msulta  :  and  coDsequently,  the  whole 
phyeical  philosophy  of  the  Greeks  was 
an  attempt  to  identify  mentally  the 
elfuct  with  its  cause,  to  feel  after  some 
not  only  necessary  but  natural  con- 
necttoo,  where  they  meant  by  natural 
that  which  would  per  k  carry  some 
nrasumption  to  their  own  mind.  ,   .  . ! 
They  wanted  to  see  some  itatan  why 
the  physical  antecedent  should  pro- 
duce this  particular  consequent,  and 
their  only  attempts  were  in  dit«ctionB 
where  thay  oould  find  such  renaons. "  * 
Id  other  words,  they  were  tx>t  content 
Ukerely  to  know  tliat  one  phenomenon 
was  always  followed  by  another ;  tbey 
thought  that  they  hajl  not  attained 
the  true  aim  of  Hcieoco  unless  they 
could  perceive  something  in  the  nature 
of  the  one  phenomenon  from  which  it 
might  have  been  known  or  presuiiked 
piwioiu  to  tritd    that  it  would  be 
foUowed  by  the  other ;  just  what  the 
— ''—  -■'■- has  BO  clearly  pointed  out 
hinka  that  he  perceives 
re  of    the    phenomenon 
nd  to  complete  the  state- 
case,   be  should   have 
these  early  speculators 
de   this   their   aim,  but 
tisGed  with  their  suocess 
only  sought  fur  causes 
1    carry   m    their   mere 
idenoe  of  their  effioienoy, 
:ved  that  they  had  found 
The  reviewer  can  see 
his  was  an  error,  because 
believe  that  there  exist 
between  material  phe- 
h  can  account  for  their 
e  another  ;  but  the  veiy 
eraiatenoy  of  the  Greela 
shows  that  their  minds 


Jiniw  for  Febmuy  iSjo. 


lation  of  phy«cal  facts  to  other 
physical  facts  the  kind  of  mental 
satisfaction  which  we  connect  with 
the  word  explanation,  and  which  the 
reviewer  would  have  us  think  can 
only  be  found  in  referring  phenomena 
to  a  will.  When  Thales  and  Hi[^ 
held  that  moisture  was  the  universal 
cause  and  external  element  of  which 
all  other  things  were  but  tlie  infinitely 
various  sensible  manifestations ;  when 
Anaximenee  predicted  the  same  thine 
of  air,  Pythagoras  of  numbers,  and 
the  like,  they  all  thought  that  they 
*-  ~ '  found  a  real  explanation,  and 
were  content  to  rest  in  this  explana- 
tion as  ultimate.  The  ordinary  se- 
quences of  the  externa!  universe 
appeared  to  them,  no  less  than  to 
their  critic,  to  be  inconceivable  with- 
out the  suppoeition  of  some  universal 
a^ncy  to  connect  the  antecedenta 
with  the  consequents ;  but  they  did 
not  think  that  Volition,  exerted  by 
minds,  was  the  only  agency  whiiji 
fulfilled  this  requirement.  Moistun^ 
or  air,  or  numbers,  carried  to  their 
minds  a  precisely  similar  impreaaioa 
of  making  intelligible  what  was  other- 
wise inconceivable,  and  gave  the  same 
full  satiafactiun  to  the  demands  of 
their  conoeptive  faculty. 

It  was  not  the  Greeks  alone  who 
"  wanted  to  see  some  reason  why  tite 
physical  antecedent  should  produce 
this  particular  consequent,"  some  con- 
nection "which  would  per  m  carry 
some  presumption  hi  their  own  mind. 
Among  modem  philosophers,  Leibnitz 
laid  it  doivn  as  a  self-evident  principle 
that  all  physical  causes  without  excep- 
tion must  contain  in  their  own  nature 
something  which  mokes  it  intelligible 
that  they  should  be  able  tu  produce 
the  effects  which  they  do  produce. 
Far  from  admitting  Volition  as  the 
only  kind  of  cause  which  carried  inter- 
nal evidence  of  its  own  power,  and  as 
the  real  bond  of  connection  l>etween 
physical  antecedents  and  their  conse- 
quents, he  demanded  some  naturally 
and  ptr  le  efHclent  physical  antece- 
dent as  the  bond  of  connection  be- 
tween Volitiyn  itself  ond  its  effects. 
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He  distinctly  rafuaed  to  admit  the 
will  of  God  as  a  au&icient  explanation 
of  anything  except  miracles  ;  and  in- 
sisted upon  finding  Bomething  that 
would  account  better  for  the  pheno- 
mena of  nature  than  a  mere  reference 
to  divine  volition.* 

Again,  sod  convemely,  the  action 
of  mind  upon  matter  (vhkh,  we  are 
now  told,  not  only  needs  no  explana- 
tion itself,  but  in  the  eiplanatioii  of 
all  other  efiects)  has  appeared  to 
some  thinkers  to  be  itself  the  grand 
inconceiiabiltty.  It  was  to  get  over 
this  very  difficulty  that  the  CartenianB 
invented  the  aystem  of  Occasional 
Causes.  They  ooidd  not  conceive  that 
thoughts  in  a  mind  could  produce 
movements  in  a  faoily,  or  that  bodily 
movements  could  produce  thaughts. 
They  could  see  no  necessary  connec- 
tion, no  relation  lii  priori,  between  a 
motion  and  a  thougjit.  And  as  the 
CarteBiBna,>noie  than  any  other  school 
uf  philosophical  epeculatioa  before  or 
since,  made  their  own  minds  the  meo- 
eure  of  all  things,  and  refused,  on 
principle,  to  believe  that  Nature  had 
done  what  they  were  unable  to  nee 
any  reason  why  she  must  do,  they 
affirmed  it  to  be  impossible  that  a 
material  and  a  menttd  fact  could  bo 
cmises  one  of  .'another.  They  regarded 
them  as  mere  Oocasione  on  which  the 
real  agent,  God,  thought  fit  to  exert 
his  power  as  a  Cause,  Wlien  a,  man 
wilLi  to  move  his  foot,  it  is  not  his 
will  that  moves  it.  but  God  (they 
said)  moves  it  on  the  occasion  of  hia 
will.  God,  according  to  this  system, 
is  the  only  efficient  cause,  not  oud 
mind,  or  qud  endowed  with  volition, 
but  gtul  omnipotent.  This  bypothe- 
eis  was,  as  I  said,  originally  suggested 
by  the  supposed  inconceivability  of 
any  real  mutual  action  between  Mind 
and  Matter ;  but  it  was  afterwards  ex- 
tended to  the  action  of  Matter  upon 
Hatter,  for  on  a  nicer  examination 
they  found  this  inconceivable  too,  and 
therefore,  according  to  their  logic,  im- 
possible. The  dtui  tx  taacAind  waa 
ultimately  called  in  to  produce  a  spark 
*   Vids  lUpn,  p.  137,  nuts. 


on  the  occasion  of  a  flint  and  steel 

coming  together,  or  to  break  an  egg 
on  the  occasion  of  its  {idling  on  the 
ground. 

All  this,  undmiWedly,  showa  that 
it  is  the  disposition  of  mankind  in 
general  not  to  be  satisfied  with  know- 
ing that  one  fact  is  invariably  ante- 
cedent and  another  consequent,  but 
to  look  out  for  something  which  may 
Heem  to  explain  their  bemg  so.  But  . 
we  also  see  that  this  demand  may  be 
completely  satisfied  by  an  agency 
purely  physical,  providmi  it  be  much 
more  fanuliar  than  that  which  it  is 
invoked  to  explain.  To  Thalea  and 
Anoximenes  it  appeared  inconceiv- 
able that  the  antecedents  which  we 
see  in  nature  should  produce  the  con- 
sequents, but  perfectly  natural  that 
water  ix  air  should  produce  them. 
The  writers  whom  I  oppoae  declare 
this  inconceivable,  but  can  conceive 
that  mind,  or  volition,  is  pfr  te  t.n 
ethcient  cause  ;  while  the  Cartesians 
could  not  conceive  even  that,  but 
peremptorily  declared  that  no  mode 
of  production  of  any  fact  whatever 
was  conceivable,  except  the  direct 
agency  of  an  omnipotent  being.  Thus 
giving  additional  proof  (rf  what  finds 
new  confirmation  in  every  stage  of 
the  history  of  science,  that  both  what 
persons  can,  and  what  they  cannot, 
conceive  is  very  much  an  aSair  of 
accident,  and  depends  altogether  on 
their  experience  and  their  habits  of 
thought ;  that  by  cultivating  the  re- 
quisite associations  of  ideas,  people 
may  make  themselves  unable  to  con- 
ceive any  given  thing;  and  may  make 
themselves  able  to  conceive  munt 
things,  however  inconceivable  these 
may  at  firat  appear :  and  the  same 
facts  in  each  peimm's  mental  his- 
tory which  determine  what  ia  or  is 
not  conceivable  to  him,  determine 
also  which  among  the  various  se- 
quences in  nature  will  appear  to  him 
so  natural  and  plausible  as  to  need 
no  other  ptwif  of  their  existence  ;  to 
be  evident  by  their  own  light,  inde- 
pendent equally  of  « 
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B;  n4ut  role  h  any  one  to  decide 
between  one  theory  of  this  desorip- 
tiun  and  another^  The  theoruts  do 
Dotdiractua  to  any  external  evidenoe; 
they  appeal  each  to  hia  own  subjective 
faeUnga.  One  says,  The  succesBi<m  C, 
H,  appears  to  me  ntore  natural,  con- 
ceivable, and  credible  per  «,  than  the 
BUCceaBkni  A,  B ;  you  are  therefore 
miataicen  in  thinking  that  B  deuendi 
.  upon  A  ;  I  am  certain,  though  I  can 
give  no  uther  evid^ioe  of  it,  that  C 
cornea  in  between  A  and  H,  and  it 
the  real  and  only  cause  of  B.  The 
other  answers,  The  aucoeaaiona  C,  B, 
and  A,  B,  ^»ear  to  me  equally  natu- 
ral and  conoeivaiile,  or  the  latter  mora 
BO  than  the  fonner :  A  is  quite  cap- 
aUe  of  producing  B  without  any  other 
intervention.  A  third  agrees  with  the 
first  in  being  unable  to  conceive  that 
A  can  moduce  B,  but  finds  the  se- 
qoenoe  D.  B,  Htill  more  natural  than 
C,  B,  or  ci  nearer  kin  to  the  aubJBCt- 
matter,  and  prefera  his  D  tbeoiy  to 
the  C  theory.  It  is  plain  that  there 
b  no  univeraal  law  o[ieratiiig  her^ 
except  the  law  that  each  person's  con- 
ceptioDB  are  governed  and  limited  by 
hJB  Individual  experiemiea  and  habita 
of  thought.  We  are  warranted  in 
saying  of  all  three,  what  each  of 
them  already  believes  of  the  other 
two,  namely,  that  they  txalt  into  an 
original  law  of  the  buiiuui  intellect 
and  ol  outward  uatuis,  cme  particular 
sequence  of  phenomena,  which  ^tpeom 
to  them  more  natural  and  more  con- 
ceivable than  other  sequencea,  only 
because  it  is  moni  familiar.  And 
from  this  judgment  I  am  unable  to 
except  the  tht^ry  that  Volition  is  an 
Efficient  OausB. 

I  am  unwilling  to  leave  the  Bubject 
without  adverting  to  t^e  additional 
fallacy  contained  m  the  oiHDiIary  from 
tliia  theory  ;  in  the  inference  that  be- 
cause Volition  is  an  eificient  causes 
therefore  it  is  the  only  cause,  and  the 
direct  agent  in  producing  even  what 
is  apparently  prodnoed  by  sooiething 
else.  Volitions  are  not  known  to  pro- 
duce anything  directly  exoept  nervous 
action,  for  the  will   influences  even 


the  muBclea  mly  through  the  nerves. 
Though  it  were  granted,  then,  that 
every  phenomenon  has  an  efficient 
and  not  merely  a  phaKHoeoal  caua^ 
and  that  voliUon,  ui  the  case  of  tba 
peculiar  phenomena  which  are  known 
to  be  produced  by  it,  is  that  eEBcient 
cause,  are  we  therefore  to  say,  with 
these  writers,  that  since  we  luiow  of 
no  other  cEBcient  cause,  and  ought 
out  to  aaaume  one  without  evidenoa, 
there  u  no  other,  and  volition  ia  Um 
dlreot  cause  of  all  phenomena  T  A 
mure  uutiBgeoua  stretch  of  infer- 
ence could  hardly  be  made.  Becaun 
among   the  intioite   variety   of    the 


of  t 


i   thef 


namely,  a  particular  mode  of  actioB 
of  certain  nerves,  which  haa  for  its 
cause,  and,  as  we  ai«  now  supposing, 
i<a  ill!  efficient  cause,  a  state  of  oar 
mind ;  and  because  this  ia  Uie  only 
efficient  cause  of  which  wa  ave  con- 
scious, being  the  only  one  of  trtuok 
in  the  nature  of  the  case  we  onn  ba 
conscious,  since  it  is  tlie  only  one 
which  exists  within  ourselves ;  does 
this  justify  US  in  concluding  that  aU 
other  phenomena  must  have  the  sama 
kind  of  efficient  cause  with  that  one 
eminently  special,  narrow,  and  pecu- 
liarly human  or  animal  phenomencnt 
The  nearest  {mrallel  to  this  niedioeB 
of  generalisation  is  suggested  by  the 
recently  revived  ountruvtrsy  on  the 
old  subject  of  Plurality  of  Worlds,  in 
which  the  contending  parties  hav« 
been  so  cons[ucuously  sucoesaful  in 
overthrowing  one  another.  Here  also 
wa  have  experience  only  of  a  single 
case,  that  of  the  world  in  which  we 
live,  but  that  this  is  inhabited  wa 
know  absolutely,  and  without  poeei- 
bility  of  doubt.  Now  if  on  this  evi- 
dence any  one  were  to  infer  that 
every  heavenly  body  without  eioep- 
tion,  sun,  planet,  satellite,  comet,  fixed 
star  or  ndula,  is  inhabited,  and  nmst 
he  so  from  tite  inherent  coostitntiou 
of  things,  his  inference  would  exactly 
reeemhie  that  of  the  writers  who  con- 
clude tiisit  because  volition  ia  the  effi- 
cient cause  of  our  own  bodily  ""^i™", 
it  uiuat  be  the  efficient  cause  of  every- 
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thing  elm  in  the  nniverBe.  It  is  trut 
there  are  cases  in  which,  with  acknow- 
ledged proprieCy,  we  geueralise  froir 
a  Mingle  ingtance  to  a  multitude  of  in- 
stnnceH.  But  the;  must  be  inijtanoe« 
which  resemble  the  utie  knu 
stauoc^  and  not  auch  bh  have 
cnnutanee  in  coniman  with  it  encept 
that  of  being  instances.  I  have,  for 
eiumple,  no  direct  evidence  that  an 
creature  is  alive  exoept  myself;  yet 
attribute,  with  full  ossuranoe,  life  and 
•enaation  to  other  human  beings  and 
animal  a,  But  I  do  DOt  conclude  that 
all  o&er  things  are  alive  merely  be- 
cause I  ajn.  I  ascribe  to  certain  other 
creatures  a  life  like  my  own,  becauae 
they  manifest  it  by  the 
indications  by  which  n 
fested.  I  Sna  that  their  pht 
and  mine  conform  to  the  same  laws, 
and  it  is  for  ttiis  reason  that  1  believe 
both  to  arise  from  a  similar  cause. 
Accordingly  I  do  not  extend  the  oan- 
duiiou  beyond  the  grouoda  for  it. 
Earth,  fire,  mountains,  trees,  are  re- 
markable agencies,  but  their  pheno- 
mena do  not  conform  to  the  same 


fore  do  not  believe  earth  or  fire, 
tains  or  trees,  to  possess  animal  life. 
Bat  the  supporters  of  the  Volition 
Theory  ask  us  to  infer  that  volition 
causes  everything,  for  no  reason  ex- 
cept that  it  causes  one  particular 
thing ;  although  that  one  pheno- 
menon, far  from  being  a  type  of  all 


s  of  any  other 
phenomenon,  whether  of  inorganio  oi 
of  o^^ic  nature. 


The  Buthor  ot  the  Second  Burnett  Prli; 
Xssu  (Dr.  TuUoch),  who  has  employed  i 
coDHdersblB  numbn-  oT  mgea  In  contrQ 
*ertlDg  tho  doctrines  of  tlie  pruccdliii 
cbaptu-,  h.-ia  aomewliat  aiirprised  me  h' 
denying  a  iaot  whloh  I  iuiqgliiAd  too  wel 

known  to  roquirs  proof-'-*--*  " ' — 

been  pbOoHOidujra  who  fc 
sxplamitloiis  of  phoriouiDna  Iho  ssn 
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n  phyilpal 


I  only  given  hy  volition 


uuertloo  of  the 


"are  ndviuiced  t 


MrTMiU 


Id  by  him  to 
of  all  thinga; 


believe  now  hardiy  admits  of  doubt— th»t 

uilH^d  u  beyoud  siid  above  Iheir  prlm^ 

tellj|{eDoe,  SB  the  e^doitt  nud  origiuatijig 
Jlource  of  tit;  and  u  to  tbo  second,  by 
proof  tlwt  it  was  tlia  moili.  not  tlie  /art,  ot 
tiiat  ikciiou  Du  matler,  which  waa  i^ue* 

A  greater  quantity  of  lil&toriral  error 
liu  Aeldum  iKen  comprised  lu  a  siuglD 
ieulfluce.    With  reBard  to  Thalea,  the  ae- 

lilstaiians  of  philnsopby,  will   find   thai 

nffiting  on  no  authority,  opposed  to  all  tbo 

maauar  in  wblch  Cloero  miiy  Lave  beai 
l-id  iuto  tlio  error.  (See  Bitter.  »oL  1.  p. 
211,  ^  od. :  Brnndia,  vol,  i.  pp.  iiS-iig,  iit 
.i.;  I'l-oller,  IliHoria  PM&iopl,i<t  a>--HB- 
Aauuiiw.  p.   lo.     "ScbleCe  Auaicht,  dur- 

Iol«'^d''BtaIttTu  bJ™Uten  ?"^™bu»  veia 
^eutentla  Tlmletia  plane  detorquetur; "  an 

AnAximeDes,  be,  evcu  accoi^intf  ta  Cicero, 
uaintaiaed,  not  that  Mr  was  tbe  niatcrti 
GodBiadetliewotld.buttliat 


ordini;  to  &t. 
natertl  out  of 


D   lp»iB 


fclie]^. 

■Tsdldit."   ThoBOwlio  are  uotfamlUnr  with 

ae  metapbrthMl  tenntiKikicy  ol  antiquity 
-luflt  not  be  misled  by  finding  It  suteij 
that  Anuimanes  attributed  ^nltil  (tnna- 

t«d  •Bul  or  tifi}  to  bta  nnlTSiHl  elemeDt, 
.je  air.  The  Greolc  {Allosophen  acltuow- 
ledged  Mvcral  kinds  of  tnim,  tbe  nutriHie, 

ittxibutfi  llfe'lu  piLtnte,    As  far  aa  wo  caii 
*  iTnlmim/cr  Ritfiw  (or  October  iBss. 

iainid.  where  tiie  0p«imxi)  ^inpi  la  treated 
LB  vsmxiy  equivalent  to  fytniutii  Aura^if. 


240  inuu 

nuka  cnt  ths  ntaintng  of  AnniiiiMnas,  be 
tmuia  choice  of  Air  as  the  anlvanal  a^ent, 

moUQO.  without  any  apparaut  cniiu)  ax- 

|viiict]^fl  of  life  and  activity  la  all  tliiugn, 
men  and  gods  IzKlualve.    if  tliia  be  not 


r  Thales,  or  uiv 
id  lield  the  duc- 

u  It  HU  tbRHigbout  antiqidty,  to  I>a>F 
OTii;flnHt#d  with  ADaxagoTos,     Tba  I 


.  )f  ArUloUi 

MotnphyalcB,    ii   , 

respect  to  thes«  cuvly  apacuLatiu 


hoofcol 


four  diSennt 


.    .  After 

ig  lour  lilndBof  chumb.  orntlier 

„ — jnt  meanings  of  the  word  Came, 

Tie  the  EaHDoa  of  m  thing,  the  Hatter  of 
It,  the  Orhjiiu  of  MotlouCEOOimt  Ctata), 
toA  the  End  or  Final  Caun,  be  pnoeeds 
to  Bay,  that  most  of  the  early  pfalloaophen 
rect0il«d  only  the  necond  kind  of  CaiiBB, 
the   Matter  of  n  tlillie,  rte  iv  vAiyc  tUfi 

d^oribea  aa  takin};^  the  laad  in  thia  view 

4^  tlia  aubjOCb,  f,  t^  tou^tw  ofij^^ybc   ^«M- 

n^imt,  and  goes  on  to  HlmKii^  Anail' 
mansh  Diogene'i  (of  ApoUoniaX  Hipnaiui 
of  UaupootuTD,  RanicUItu,  aiod  £mp«- 
doolei.  Anaiagoraa,  I  iDwsrer,  Oie  proceed* 
to  snj,)  tauriit  >  dlDCtvnt  doctrine,  aa  ire 
JmsH.  and  ltlBn(f<(iciltbatHsnnotlniiuaf 
Claiomiinie  taugl^t  It  before  him.  Annia- 
gorae  reprewntod  fJi&t.oTon  If  these  Torloua 
Qi^^a  of  the  UDi>en«l  mBlerlal  were 
true,  there  would  be  need  of  fiOTne  othtr 
cnuK  to  account  [or  the  trHnBrarinUlona 

originate  lla  own  changes :  oli  ■^t), -riy 
thorappear 


It  causes  to  whkh  they  might  bavo 
hjid  recourse,  instead  of  iutelUgerin :  tvv^i 
~' — Q,  and  TO  an- Marov,  Bpontanel^.   Ha 


llTiTfH^'dL  HflVfliA  KoAHf  mjm  \  but  be  docs 
not  reject  Ihcm  aa  lucapnble  ef  prodnciiif 
ani/  effect,  but  ohIj-  sb  Incapaljls  of  pro- 
diiciug  Ihat  effect.    Ho  himself  recognises 

with  Hind  In  producing  the  f^cjioueruL  of 
the  unlvoiao;  tlie  deuartiacDt  alloltcd  to 
them  being  composed  of  all  tlje  classee  of 

ly  uniform  law.    By  tSus  including 

ito  an  erroi-  which  phtloscjhy  tuia 


quite  ■  ncent  pvlod  phUoii^ierBi 
•lorlUng,  and  many  of  them  )uts 

ceased  to  oaciibe,  a  real  exl~* 

tesulls  of  abslrsctlan,    Ouuu 


olnr    m^imr   J^ovrf   Itofi'    r 


sophers  arailiist  whom  this,  as  he  thinks, 
Insupeniblo  difficulty  was  urged,  hsd  not 
felt  It  to  be  any  difficulty:  ov^ibvfx'- 
pintr  iw  ininow.  It  Is  surely  unoecessaiy 
to  MV  more  In  proof  of  the  matter  of  fact 
which  Dr.  Tiillocli  and  his  rarlswer  dls- 
beliere. 

HailDg  p(duted  out  what  be  thinks  the 
error  of  these  early  speculators  In  not  re- 
Gognlalng  the  need  of  an  efflcieut  cause, 
AHatotb  gous  ou  to  meutlou  two  othct 


TTS. 


good  a  title  to  tliat  dignity  as  many 
...  oT  the  mind's  abstp—*  ™.i~..-  <•■ 

is  recognised  cron 

oso  thinkers  who  maintain  what  la  ca 
e  Freedom  of  the  WUL     The  same  aeu- 
termlnliu:  power  which  that  doctrtno 
trtbutsa  to  Tollttona  was  aunwaed  by 

B  andents  to  be  possessed  also  by  aomo 

other  natural  pbenonmui :  a  circomslanca 
~~''  Ich  throws  considerable  light  on  more 
□  cue  of  the  supposed  Invlndble  neccs- 
cs  of  belief.  1  have  inttoinced  it  hem 
aitse  this  belief  of  Aristotle,  or  rather 
bhe  Greek  phllosopbere  generally^  Is  aa 
il  OB  the  ductiinos  of  iWlea  and  the 

riK  ■  ■ 


which  Aristotle  regaids  as  present- 
ing evidence  of  deslgu  an  tlu  UnUonni- 
tlea :  the  phenomena  in  so  far  aa  reducible 
*-  law,  Twi)  and  it  o^TSiuiTaF  saUsly  Mm 
eiptanatfonB  ttf  tlie  variable  element  lu 

K'a  fijed  rulecan  only,  to  bisconcer"-- 
■   -      ■  Inlelllgoni 


.can  only,  to  bisconceptions, 
for  by  un  Inlelllgoni  Will, 
.  or  wli<\t  may  be  called  the 


religion 


itcrpretatlon  of  ni 


jt.aathoyth 


Ic,  be  reduced  to  a  physical 
y  can  distinctly  connect 
.uses,  and  especially  what 
11  pruciiE;t|  tliough  of  course  ascribed 
Authur  of  Nature  if  they  almdy 
so  such  an  author,  might  be  con- 
they  tidiik,  to  oiito  from  >  bllad 
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Witli  i-c£rnrd  to  tbo  modem  pliilceot^i 
(r.dlmllB  mid  the  CineeiniiB)  whom  I  !..._ 

Ivable 'origin  of   imteritd 


)>hclhjineli: 


'"^VS 


tt^^. 


«  fnci 


o[  tba 


withfHit  nadlng  them  i  for  any  Ictkovledgc 
whnlerur  of  Leibnitz  would  iinro  loiighl 
those  wlio  thus  Bpeuk  of  him,  that  the  iti- 
conceirohUity  of  the  mode  nnd  the  hn- 
poBiibilitv  cf  the  thing  were  in  his  mind 
i:onTertil>]e  expreesloiiB.  What  was  his 
fiimoiu  PrlDDlple  of  tlie  Sufficient  Reason, 
the  Terr  eomer^tono  of  hla  Phiiosopliy, 
from  whldi  the  Fre-cetibllshed  Hurmon;, 
tlka  dootidne  ol  Uonada,  and  al  1  tiw  opinloue 


ipablaof 


iu)(  thsDi  lo  bo  cnpable  of  iiiaducing  tlioi 
J  articular  effects.    Ai.d  this  "aometbhig 

tictd  eCteote  he  was  abk  to  find  In  msi 
pbfaiad  causes,  but  could  not  find  it  i 
any  finite  minds,  wliicb  tlierefore  lie  ui 
Iienitatingiy  asserted  to  be  incapable  of 
producing  any  phjidcal  effects  whate 

action  r^iproque  de  la  matltre  at  de 
Icllteenco  rune  sur   I'sutre,"  and  t 

between  the  Occnslon.^l  Causesof  the  a 


two  clocks  which  are  wound 
at  the  ume  Instant.  liut  ix 
hir  difficulty  as  lo  jihyaicnl 


ral  Thcology,iii  particular  by  Dr.  Chi 
who  thinks  ihat  though  design  is  ] 
CTerywhere,  the  hresistihle  evidem 


mfeht,  he  thiaks,  mnceiiibly  oc 


ffr.  ItadenXSSll' 


ughout  hia  speculations, 
1  have  already  cited  rosi 


iHliot  eiplicalile  from  the  nature  of  its 
phTsical  cause. 
Wltli  rettard  lo  the  Oirtesia 


having  Sret  said  t^st  m.-it 

to  argue  tJiat  neither  can 
powerotmoviHgit.    "Qu 


dCf^ 


liM  fa  notiiing  in  th^'idat "of "finite 
nind  which  can  account  for  its  causing 
Lbe  motion  ol  a  body;)  "on  duit  aussi 

unii^res,  qu'll  n'ya  aucun  esprit  ci^qui 
luisse  remuer  ouelque  corps  qua  ofl  Eoit 


.  Divine  Mind,  the  en 


■en  bv  the  Di 
onche  had  ni 


)f  Matter  with  the 
1.    But  when,  he 

is  tatered ;  for  tho 
includes  omnlpo- 


ra  the"moUon  of  bSi^ 
fir  aa  depended  on  Uie 

have  held  all  actloii  of 


Philoeopliy  of  Creation,"  has  returned 
)  the  point  of  view  of  Aristotle  sud  the 

'-"^^  that  the  indication  of  design  in  the 
rae  is  not  special  adaptations,  hut 

s  of  mind,  and  not  what  appears  to 

iV«'"o™m'ght™ttDme^ioSMr. 

TowGll's  volume  niUiout  the  acknowledg- 
ment due  lo  tl>e  philosophic  spirit  "-hlch 
patvadas  generally  the  three  Esaaya  com- 
posing it,  forming  in  the  case  of  one  of  them 

.hey  have  come  u  ndermy  notice,  which  have 
ippeared  on  either  side  of  that  controveny 


i.,GtK)i^lc 


INDUCTION. 

Indr  Id  bs  a  d«Taaoatnkt«d  Im- 

lore  predsely  the  rsTHrBo 


tboory  ia,  that  wb  know  by  Intuition  gr 

™  "  °t  of  lolilion,  unci  might  tliui 
thout  BUY  otber  aTldanca,  tlwt 
under  thsROTemmsntar  ■dim 
tibnltiuid  th«r 
OMlDtAin  UuC 


know,  y 


tt  li  only  tha  flilBtenco  or  im  Bii-governing 
Beln;,  nnd  Cliat  J3t\ag  omnipotent,  whlcb 

tSm™ '"  nd"our'  l^l'!y"^lonB"whoo 
wo  consider  that  escli  ol  theH  two  theoriea, 
whicli,  tu  theoriea  of  ouiutlon,  staod  at 
the  opposlla  eitramea  of  pomlblo  direr, 
geoce  innn  one  Another,  Iniokei  not  only 
as  its  ortdemie,  but  u  It*  eole  erldBnoe, 
"n  sbaolute  InconoelTftbUlty  of  any  theory 


but  It 
worth  of  £li 


m  enabled  u 
I  kind  of  eTklaiu 


mchaisMn,  *ni  » 


fc  I  think 


giiitilning  that  we 

t  conceive  them  to 
n  right  to  aay  thsl 


ttoQdoeaiiot.__  . 

■niwei'  to  tble  Uut  Lelbol^  una  uie  u>r- 
tMUns  wen  TbtlsM,  and  ballsred  the  will 
of  God  to  be  an  efBciant  mub.  DouUIbhb 
tluy  did,  nnd  Uu  Cuteilaiu  oren  lielleved 
(though  LelbnltidM  nottUutlt  la  the  only 
i — 1. n_  xullaoh  —'-•-' —  " 


Dr.  TuUo 


I  n 


on  Theinn.  tui  Dr.  Tullnch  lB,'tiiit  against 

Ertlculw  theory  of  ciumtlon,  which.  If: 
unfounded,  can  give  no  effectlioBuppcn 


la  itosIC  not  ooiimlTabbv  nud  that  on 


celebrated  CstUhUu,  "  Lee 
auul  bien  que  le  poirple  avolf 
I'Ame  et  le  eorpg  iglaealent  16 
plijBlqiiement  fnn  lurl'aut™. 
Tlnt^  qtii  ^rouva  quo  leur  nat 


Thi.  I  thoiwht, 
snewor  to  the  a 


Uut  I  cortKlnly  did  not  Imagine  that  nalim 
wiLB  Ixiuitd  u[>  with  that  titeory;  nor  ex- 
peoted  lo  be  charged  with  denying  Lolbnlta 


CHAPTER  VT. 
cosnxMiTioH  or  ctuan.   ' 
To  complete  the  gertenJ  notion 
»tion  on  H'liich  the  rale*  of  ei- 

periniental  inquiry  into  the  laws  of 
nature  muat  be  founded,  one  dutinc- 
tiun  atill  remains  to  be  pointed  out : 
a  diattnction  bu  radical,  and  of  lo 
much  importanoe,  aa  to  require  • 
chapter  to  itself. 

Tbe  preceding  diacusaioin  have  ren- 
dered u«  familiar  with  the  caae  En 
which  Bereral  agenta,  or  causea,  con- 
cur aa  conditiimB  to  the  prodiiotion  of 
an  tiCfect ;  a  case,  In  tnith,  aJmoRt  uni- 
Teraal,  tliere  being  very  few  effectn  to 
the  production  of  whiut  no  more  thao 
one  agent  contributes.  Suppose,  then, 
that  two  different  sgents,  operitin)^ 
jointly,  are  followed,  under  a  certain 
set  of  coUater^  conditkniB,  by  a  given 
effect.  If  either  of  these  acente,  in- 
stead of  bebg  joined  with  the  otiHtr, 
had  i^rated  alone,  under  tbe  same 
set  of  conditions  in  all  other  respectii, 
some  effect  would  probably  have  fol- 
lowed ;  which  would  have  been  diffe- 
rent  from  the  joint  effect  of  the  two, 
andmoreorlesadinlmilartoit.  Now, 
if  we  happen  to  know  what  would  be 
the  effect  of  eaah  nauSB  when  acting 
separately  from  the  other,  we  ore  often 
atue  to  arrive  deductively,  or  A  priori, 
at  a  correct  pmliction  of  what  will 
arise  frtrni  their  conjunct  agency.  To 
render  this  paesible,  it  la  only  necBs- 
Bary  that  the  eaute  Inw  which  expresses 
the  effect  lA  eaoh  cause  acting  by  it- 
self shall  also  correctly  express  the 
part  due  to  that  cauae  of  the  effect 
wiiich  follows  fnim  the  two  together. 
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^ira  MHtdition  is  reklised  in  the  ex- 
tenxiTe  uid  important  class  of  pbeno- 
meoa  commonly  called  mecbanical, 
ihenomena  of  the  com- 
-.  motion  {or  of  prewnre, 
which  is  tendency  to  motion)  frtHn 
one  body  to  another.  In  this  impor- 
tant c1m8  of  casea  nf  cauastion,  one 
cause  never,  properly  speaking,  deteata 
or  truatrate*  another  ;  both  have  their 
full  effect  If  a  body  Is  propelled  in 
two  directiona  by  two  forces,  one  teud- 
Ine  to  drive  it  to  the  north  and  the 
other  to  tin  eaHt,  it  is  caused  to  move 
in  n  given  time  exactly  aa  far  in  both 
directions  ss  the  two  forces  would 
Beparataly  have  earried  it ;  and  ia  left 
preclBely  where  it  would  have  arrived 
it  it  had  been  acted  upuo  first  by  one 
of  the  two  forces,  and  afterwards  by 
the  other.  This  law  of  nature  is 
eaJled,  in  dynamica,  the  principle  of 
the  CompoaitioQ  of  Foroes  ;  and.  In 
imitation  of  that  well-cboeen  exprea- 
non,  I  shall  give  the  name  of  the 
Compoaition  of  Causes  to  the  prin- 
ciple which  ia  exemplified  in  aH  oaaes 
in  which  the  joint  effect  of  several 
causes  la  identical  vrith  the  sum  of 
their  (eparate  effects. 

This  principle,  however,  by  no 
means  prevails  in  all  d^artmenta  of 
the  field  of  nahire.  The  chemical 
comMnation  of  two  substances  pro- 
duces, as  is  well  known,  a  third  sub- 
Btance  with  pntpertiefl  different  from 
those  of  eitl^r  of  the  two  substancea 
separately,  or  of  both  of  them  taken 
.  together.  Not  a  trace  of  the  proper- 
ties of  hydrc^n  or  of  oxygen  ia  ob- 
servable in  those  of  their  compound, 
water.  The  taste  of  sugar  of  lead  is 
not  the  aom  of  the  tastes  of  its  com- 
ponent elements,  acetic  acid  and  lead 
or  its  oxide  ;  nor  is  the  colour  of  blue 
vitriol  a  mixture  of  the  colours  of  ml- 
phnrtc  acid  and  copper.  This  ex- 
plains w!iy  mechanics  is  a  deductive 
or  demonstrative  science,  and  chemis- 
try not.  In  the  one,  we  can  com- 
pute the  effects  of  combinations  of 
causea,  whether  real  or  hypothetical, 
from  the  laws  which  we  know  to 
govern  those  causes  when  acting  sepa- 


rately, became  they  continue  to  ob- 
serve the  same  laws  when  in  combina- 
tioD  which  they  obeerved  when  aepB- 
rate  :  whatever  would  liave  happened 
in  consequence  of  each  cause  t^en  by 
itself,  happens  when  they  are  together, 
and  we  have  only  to  cast  up  the 
resnlta.  Not  so  in  the  phenomena 
which  are  the  peculiar  subject  of  the 
science  of  chemistry.  There,  most  of 
the  uniformities  to  which  the  causes 
conformed  when  separate  cease  idto- 
gether  when  they  are  conjoined  )  slid 
we  aie  not,  at  Icaat  in  the  present 
state  of  onr  knowledge,  able  to  fore- 
see what  result  will  follow  from  any 
new  combination,  until  we  have  tried 
the  specific  experiment. 

If  this  be  true  of  chemical  com- 
Innations,  it  ia  still  more  true  of  those 
far  more  complex  combinations  of 
elements  which  constitute  organised 
bodies,  and  in  which  those  eitra- 
ordinary  new  uniformities  arise  which 
are  called  the  laws  of  life.  All  oiga- 
nised  bodies  are  composed  of  parts 
similar  to  these  composing  inorcania 
nature,  and  which  have  even  tOem- 
selvee  existed  in  an  inorganic  state  ; 
hut  the  phenomena  of  life  which 
leanlt  from  the  juxtapoeition  of  those 
parts  in  a  cerbdn  manner  bear  no 
analogy  to  any  of  the  effects  which 
would  be  produced  by  the  action  of 
the  component  substances  considered 
tu  mere  physical  agents.  To  whatever 
degree  we  might  imagine  onr  know- 
ledge of  the  properties  of  the  several 
ingredients  of    a  living   body  to   be 

'  ided  and  perfected,  it  ia  certain 
no  mere  summing  up  of  the 
separate  actions  of  those  elements  will 
ever  Hmonot  to  the  action  of  the  living 
body  itself.  The  tongne,  for  instance, 
is,  like  all  other  parts  of  the  animal 
frame,  composed  of  gelatine,  fibrin, 
and  other  products  of  the  chemistry 
of  digestion,  hut  from  no  knowledge 
of  the  properties  of  those  substances 
could  we  ever  predict  that  it  could 
taste,  unless  gelatine  or  fibrin  could 
tbemselvea  taste  ;  for  no  elementary 
fact  can  be  in  the  conclusion  whidi 
was  not  in  the  premises. 

,...,Coo;.|c 


There  are  thus  two  different  modes 
of  the  conjunct  actiim  oF  couaeg,  froni 
which  arise  two  iiioileH  o(  conflict,  or 
mutual  inttrftreuco,  between  laws  of 
nature.  Sui^ioae,  at  a  given  point 
time  and  space,  two  or  laore  can» 
irhich,  if  they  acted  se|tiirately.  woulil 
produce  effects  contraiy,  or  at  least 
conflicting  witli  each  otiier,  one  of 
them  tending  to  undo,  wholly  or 
partially,  what  the  other  tends  to  do. 
Thus,  the  expansive  force  of  the  gases 
generated  by  the  ignition  of  gun- 
powder tends  to  project  a  bullet 
towards  the  slcy,  while  its  gravity 
tends  to  nmke  it  fall  to  the  ground. 
A  stream  running  into  a  reservoir  at 
one  end  tends  to  fill  it  higher  and 
bigltet,  while  a  drain  at  the  other 
extremity  tends  to  empty  iL  Now, 
in  such  cases  as  these,  even  if  the 
two  caoaes  which  are  in  joint  action 
exactly  annul  one  another,  still  the 
laivs  of  both  are  fulfilled  :  the  effect 
is  tlte  same  as  if  the  drain  liad  iMen 
open  for  half  on  hour  first,*  and  the 
stream  bad  flowecl  in  for  as  lone 
afterwards.  Each  agent  produced 
the  same  amount  of  effect  aa  if  it  had 
acted  serarately,  thtragh  the  contrary 
effect  which  waa  talcing  place  iluring 
the  same  time  obliterated  it  as  fast 
as  it  was  produced.  Here  then  are 
two  causes,  producing  by  their  joint 
Operation  an  effect  which  at  first 
seems  quite  dissimilar  to  those  which 
tliey  produce  separately,  but  which  on 
examination  proves  to  be  really  the 
sum  of  timse  separate  eSecta.  It  will 
be  nodced  that  we  here  enlarge  the 
idea  of  the  sum  of  two  effects,  so  as 
to  include  what  is  commonly  called 
their  difference,  but  wliich  in  in  reality 
the  result  of  the  addition  of  oppoaites ; 
a  conception  to  which  mankind  are 
indebted  S<a  that  admirable  extension 

"  I  omit,  for  Bimplicity,' to  take  Into 
account  the  effect  In  tliia  fitter  caao  of  the 

Bow  ol  water  thiough  tiiB  dratu:  Aich 
evidentl;  in  no  way  affscts  the  truUi  or 
nnplicabllity  ol  the  principle,  sinca  wbeii 
the  two  causes  act  slmultouenualy  the  eon- 


of  the  algebraical  calcolna  which  has 

so  vastly  increased  its  powers  as  an 
instriiinent  of  discovery,  by  introduc- 
ing into  its  reasonings  (wi^  the  sign 
of  subtraction  prefixeil,  and  under  tne 
name  of  Negative  Quantities)  every 
description  whatever  of  positive  phe- 
nomena, provided  they  are  of  snch  a 
quality  in  reference  to  thoso  previ- 
ously introduced,  that  to  add  the  one 
l^  equivalent  to  subtracting  an  equal 
quantity  of  the  other. 

There  is,  then,  one  mode  of  the 
mutual  interference  of  laws  of  nature, 
in  which,  even  when  the  concurrent 
causes  annihilate  each  other's  effects, 
each  exerts  its  full  efiicacy  according 
to  its  own  law — its  taw  as  a  separate 

Tnt.  But  in  the  other  description 
cases,  the  agencies  which  are 
brought  together  cease  entirely,  and 
a  totally  different  set  of  phenomena 
arise  :  as  in  the  experiment  of  two 
liquids  whicll,  when  mixed  in  certain 
ptiportions,  instantly  become,  not  a 
larger  amount  of  liquid,  hut  a  solid 


g  2.  This  difference  between  the 

ca.te  in  which  the  joint  effect  of  causes 
is  the  sum  of  their  separate  effects, 
and  the  case  in  which  it  is  hetero- 
geneous to  them  ;  between  laws  which 
worlt  blether  without  alteration,  and 
taws  which,  when  called  upon  to  work 
together,  cease  and  give  place  to 
others ;  is  one  of  the  fundamental 
distinctions  in  nature.  The  former 
case,  that  of  the  Composition  of 
"  uses,  is  the  general  one  ;  the  other 
always  special  and  exceptional. 
There  are  no  objects  which  do  not,  as 
eir  phenomena,  obey  the 
principle  of  the  Composition  of  Causes ; 

0  that  have  not  some  laws  whioli 
rigidly  fulfilled  in  every  combina- 

1  into  which  tha  objects  enter. 
The  weight  of  a  body,  for  instance, 
-"-  "i  property  which  it  ret^ns  in  M 

conibiiultions  in  which  it  Is  placed. 
The  weight  of  a  chemical  compound, 
■  of  a  
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either  of  the  elements  or  of  the  com- 

nnd  will  vary,  if  they  be  carried 
her  from  their  centre  of  attraction, 
OF  brought  nearer  to  it ;  but  whatever 
affectBtbeoneaSeCtatheotber.  They 
always  remain  precisely  equal.  So 
again,  the  component  parta  of  a 
vegetable  or  auimol  aabstance  do  not 
lose  tbeii  mechanical  and  chemical 
properties  as  aeparate  agente,  when, 
by  a  peculiar  mode  of  juxtaposition, 
they,  lut  an  aggregate  whole,  acquire 
physiological  or  vital  properties  in 
additino.  Those  bodies  continue,  as 
before,  to  obey  mechanical  and  chemi- 
cal laws,  in  BO  far  as  the  operation  of 
those  laws  is  not  counteracted  by  the 
new  laws  which  govern  them  as 
organised  beiiu^s.  When,  in  short,  a 
concurrence  of  causes  takes  place 
which  calls  Into  action  new  laws 
bearing  no  analogy  to  any  that  we 
can  trace  in  the  separate  operation  of 
the  causes,  the  new  laws,  while  they 
supersede  one  portion  of  the  previous 
laws,  may  co-exist  with  another  por- 
tion, and  may  even  compound  the  effect 
of  tlioee  previous  hiws  with  thpir  ovm. 
Again,  laws  which  were  themselves 
generated  in  the  second  mode,  may 
generate  otheis  in  the  first.  Though 
there  are  laws  which,  like  those  of 
chemistry  and  physiology,  owe  their 
existence  to  a  breacli  of  the  principle 
of  Composition  of  Causes,  it  does  not 
follow  that  these  peculiar,  or,  as  they 
might  be  termed,  heteropaikic  laws, 
are  not  capable  of  composition  with 
one  anoUier.  The  causes  which  by 
one  combination  have  had  their  laws 
altered,  may  carry  their  new  laws 
with  them  unaltered  into  their  ulterior 
combinations.  And  hence  there  is  no 
reason  to  despair  of  ultimately  raising 
chemiatry  and  physiology  lo  the  con- 
dition of  deductive  sciences  i  forthough 
it  is  impossible  to  deduce  all  chemical 
and  physiological  truths  from  the  laws 
or  properties  of  simple  substances  or 
elementary  ^ents,  tney  may  possibly 
be  deducibla  from  laws  which  com- 
mence when  these  elementary  agents 
are  brought  bwetber  into  some  inode- 
rate  number  of  not  very  complex  com- 


binations. The  Laws  of  Life  will 
never  be  deducible  from  the  mere 
laws  of  the  ingredients,  but  the  pro- 
digiously complex  Facts  of  Life  may 
all  be  deducible  from  comparatively 
aimplo  laws  of  life  ;  which  laws  (de- 
pending indeed  on  combinations,  but  on 
comparatively  simple  combinations,  of 
antecedents)  may,  in  more  complex  cir- 
cumstances, be  strictly  compounded 
ivith  one  another,  and  with  the  plwaical 
and  chemical  lawa  of  the  ingrsiUents. 
The  details  o[thevitalphenomena,even 
now,  afford  innumerable  exemplifica- 
tionsoftheComposition  of  Causes;  and 
iu  proportion  as  these  phenomena  are 
more  accurately  studied,  there  appears 
more  reason  to  l>elieve  that  the  same 
lawa  which  operate  in  the  simpler 
combinations  of  circumstances,  do,  in 
fact,  continue  to  be  observed  in  the 
more  complex-  This  will  be  found 
equally  true  in  the  phenomena  of 
mind  ;  and  even  in  social  and  political 
phenomena,  the  reaulte  of  the  laws     ' 


It  i! 


1  the 


Ehenomena  th.it  the  least  progresa 
as  yet  been  made  in  bringing  the 
special  laws  under  general  ones  from 
which  they  may  be  deduced ;  but 
there  are  even  in  chemistry  many 
circnmatanoes  to  encourage  the  hope 
that  auch  general  laws  will  hereafter 
be  discovered-  The  different  actions 
of  a  chemical  compound  wilt  never, 
undoubtedly,  be  found  to  be  the  sums 
of  the  actions  of  its  separate  elements; 
but  there  may  exist,  between  the  pro- 
pertiee  of  the  compound  and  tttoee  of 
ita  elementj^  some  constant  relation, 
which,  if  discoverable  by  a  sufficient 
induction,  would  enaUe  ub  to  foresee 
the  sort  of  compound  which  will  result 
from  a  new  combination  befca^  we 
have  actually  tried  it,  and  to  judge  of 
what  sort  of  elements  some  new  sub- 
stance ia  compounded  before  we  bavu 
analysed  it.  Tl>e  law  of  definite  pro- 
portionB,  first  discovered  in  ita  full 
generality  by  Dalton,  ia  a  complelo 
solution  of  this  problem  in  one,  though 
but  a  secondary  aspect,  tiiat  of  quan- 
tity: and  in  nspect  to  quality,  we 
have  alteady  some  partial  geuer"' 
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lions,  mtGdeDt  Ut  indicate  the  pnwi  - 
bilit]'  of  ultimately  proceeding  farther. 
WecMipradicBteBonieooininoii  proper- 
ties of  the  kind  of  compounds  whioh  re- 
sult fromtheoombinatton  in  each  of  the 
small  numbisruf  pomible  prq)ortiaaB,  of 
an;  odd  wbatever  with  any  base.  We 
have  al«)  the  ourions  lair,  disoovered 
by  BertiioUet,  tiiat  two  ■oluble  salts 
mutually  decompose  one  another  when- 
ever the  new  combinations  which  re- 
sult pn>duce  an  insoluble  compound, 
or  one  loss  aotuble  than  tiie  two  for- 
mer. Another  uniformity  is  that 
called  the  law  of  isomorphism ;  the 
identity  of  the  ci7Btall!ae  forms  of 
substaooai  whioh  possess  in  common 
certain  pecnliaritiea  of  ahenuoal  com- 

EHtion/*  Thus  it  appears  that  even 
leropathic  laws,  such  laws  of  com- 
bined agency  oa  are  not  compounded 
of  the  laws  of  the  separate  agencies, 
ore  yet,  at  least  in  some  cases,  derived 
from  them  aocoidiuK  to  a  Bxed  prin- 
ciple. There  may,  uierefore,  be  laws 
of  the  generation  of  laws  from  others 
dissimilar  to  them  ;  and  in  chemistry, 
these  undiscovered  lawn  of  the  depend- 
enoe  of  the  properties  of  the  compound 
un  the  properties  of  its  elements,  may, 
together  with  the  laws  of  the  elements 
themselves,  furnish  the  premises  by 
which  the  science  is  perhaps  destined 
one  day  to  be  rendered  deductive. 

It  would  seem,  therefore,  that  ther^ 
is  DO  cUffi  of  phenomena  in  whioh 
the  Composition  of  Causes  does  not 
obtain:  that,asa^neralrule,  oauseeln 
combinatioD  produce  exactly  the  same 
effects  as  when  acting  singly  ;  but 
that  this  rule,  tliuiigh  general,  is  not 
universal :  that  in  some  instances,  at 
some  particular  points  in  the  transi- 
tion from  separate  to  united  action, 
the  laws  cliange,  and  an  entirely  new 
net  of  effects  are  either  added  to,  or 

■  ProfeBsor  Bnin  uddi  mveni  other  nell- 
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take  the  place  of,  those  which  arise 
(rum  the  separate  agency  of  the  same 
IS  :  the  laws  of  tbess  new  effects 


laws  which  they  i 

%  3.  That  effects  are  proportional 
to  their  canscs  is  laid  down  by  some 
writers  as  an  axiom  Id  the  theory  of 
causation  ;  and  great  use  is  sometimes 
mode  of  Qiis  principle  In  reasonings 
respecting  the  laws  at  nature,  thoogh 
it  is  encuml)ered  with  many  ditfi- 
colties  and  apparent  exceptions,  which 
much  ingenuity  has  been  expended  in 
showing  not  to  be  real  ones.  This 
proposition,  in  so  far  as  it  is  tms^ 
enters  as  a  particular  cose  into  the 
general  principle  of  the  Compnaitioti 
of  Causes ;  the  causes  compounded 
being,  in  this  instance,  homogeneous; 
in  which  case,  if  in  any,  their  joint 
effect  might  be  expected  to  be  identi- 
cal with  the  sum  of  their  separate 
effects.  If  a  force  equal  to  one 
hundredweight  will  raise  a  certtun 
body  alang  an  inclined  plane,  a  foice 
equal  to  two  hundredweight  will  raise 
two  bodies  exactly  similar,  and  tbos 
the  effect  is  pn^nrtlonal  to  the  cause. 
But  does  not  a  force  equal  to  two 
hundredweight  actually  contain  in 
itself  two  forces  each  equal  to  one 
hundredweight,  which,  if  employed 
apart,  would  separately  raise  the  two 
bodies  in  question  T  The  fact,  there- 
fore, that  when  eiert«d  jointly  they 
raise  both  bodies  at  once,  results  from 
the  Composition  of  Causes,  and  Is  • 
mere  instance  of  the  general  fact  that 
mechanical  forces  are  subject  to  the 
law  of  Composition,  And  so  in  every 
other  case  which  can  be  supposed. 
For  the  doctrine  of  the  proportionality 
of  effects  to  their  causes  cannot  of 
course  be  applicable  to  cases  in  which 
the  augmen^tion  of  the  cause  alters 
the  kind  of  effect ;  tliat  is,  in  which 
the  surplus  (juanUty  superadded  to  thn 
cause  does  not  become  compounded 
with  it,  but  the  two  together  generate 
an  altogether  new  phenomenon.  Sup- 
pose that  the  application  of  a  certain 
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quantity  of  heftt  to  a  body  merely  in- 
creasea  its  bulk,  that  a  Rouble  qunntit; 
melts  it,  and  a  triple  quantity  decom- 
noees  it :  these  three  effecta  being 
tiettrogeneoTis,  no  ratio,  whether  cor- 
responding or  not  to  that  of  the 
imantities  of  heat  applied,  can  be 
established  between  them.  Thua  the 
Bupposed  a:iiom  of  the  piDportioiinlity 
of  effects  to  their  cauees  fails  at  the 
precise  point  where  the  principle  of 
tbe  Composition  of  Caoses  also  fails, 


e  the 


of    01 


is  Buch  as  to  determine  a  change  in 
the  propertieB  of  the  body  generally, 
and  render  it  subject  to  new  laws, 
more  or  less  dissimilar  to  tboae  to 
whith  it  Mmformed  in  its  previous 
state.  Tbe  recognition,  therefore,  ^  of 
any  such  law  of  proportionality,  is 
anpereeded  by  the  more  comprehen- 
sive principle,  tn  which  as  much  of  it 
as  is  true  is  implicitly  asserted.  * 

The  general  remarltB  on  causation, 
which  sremed  necessanr  as  an  intro- 
duction t«  the  theory  of  the  inductive 
pnxesE,  may  here  terminate.  That 
^nces  is  essentially  an  inquiry  into 
cases  of  causation.  All  the  uniformi- 
ties which  eidst  in  the  succesHion  of 
Sibenomena,  and  most  of  the 
ormitlw  in  their  co-existence, 
either,  as  we  have  seen,  themselves 
laws  of 
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resulting  from,  and  corollaries  cap- 
able of  being  deduced  from,  such 
laws.     If  we  could  determine  what 

>  are  correctly  assigned  to  what 
effects,    and    what    effects    to    what 

B,  we  should  be  virtually  ac- 
quainted witb  the  whole  course  of 
'  re.  All  those  uniformities  which 
mere  results  of  causation  might 

be  explained  and  accounted  for  ; 

every  individual  fact  or  event 
might  be  predicted,  provided  we  had 
the  requisite  data,  that  is,  the  requisite 
knowledge  of  the  circumstances  whicli, 
In  the  particular  instance,  preceded  it. 
To  ascertain,  therefore,  what  are 
the  laws  of  causation  which  exist  in 

•e  J  to  determine  the  effect  of 
every  cause,  and  the  causes  of  all 
effe(^  is  tba  main  businesa  of  In- 
duction ;  and  to  point  out  how  this 
U  done  is  the  chief  object  of  loductiva 
Logic 

CHAPTER  VIL  ^ 
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g  I.  It  results  from  the  preceding  ^^jyt^Ju-^ 
enpositioD,  that  the  process  of  as-  i-jc  ^JU/,..vJ'■ 
certaining  what  consequents  in  na- 
ture are  invariably  connected  with 
what  antecedents,  or,  in  other  words, 
what  phenomena  are  related  to  each 
as  quickly  sa  odd,  though  one  la  enough. 
Two  sp^l^s  jHit  two  sets  of  lurtlcles  ol 
the  gunpowder  Into  the  state  of  Intes- 


aelf  that  does  not. 


Itoubling  t 
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aud  that  thU  cause  muat  be  found 
Dome  fact  or  concouise  of  facta  which 
immediatelj  preceded  the  occurr 
may  be  taken  for  certain.    ^The  whole 
of  the  present  facta  are  the  mfallible 
result  of  all  pant  fncts,  and  more  ' 
inedintely  of  all  the  facta  which 
iated  at  the  momeut  previous.      Here, 
then,  ia  a  great  sequence,  which  w 
know  to  be  unifonn.     If  the  whol 
prior  state  of  the  entire  univeiBB  coul 
again  recur,  it  would  again   be  fol 
lowed    by  the  present  state.      The 
question  in,  how  to  reeolvo  thin  cry 
plex  uniformity  into  the  sinipler  u 
formities  which  compose  it,  and  assi^ 
to  each  portion  of  tlie  vast  antecedent 
the  portion  of  the  couBequent  which 
is  BttenddDt  on  it. 

Thisoper^ion.whichwe  have  called 
analytical,  inasmuch  us  it  ia  the  resolu- 
tion of  a  complex  whole  into  the  com- 
ponent elements,  ia  more  than  a  merely 
mental  nnalysia.  No  mere  contempla- 
tion of  the  phenomena,  and  partition 
of  them  by  the  intellect  alone,  will  of 
itself  accomplish  the  end  we  have  now 
in  view.  Nevertheleas,  such  a  mental 
partition  is  an  indispensable  first  step 
The  order  of  nature,  as  perceived  nt  a 
first  glance,  preaenls  ateveiy  histanta 
chaoa  followed  by  another  chaos.  We 
must  decompose  ench  chaos  into  single 
fact&  We  must  learn  to  see  in  the 
chaotic  antecedent  a  multitude  of  dis- 
tinct antecedents,  in  the  chaotic  con- 
sequent a  multitude  uf  distinct  conse- 
quents. This,  Bupposiug  it  done,  will 
notof  itself  tell  us  un  which  of  the  ante- 
cedents each  consequent  is  invarutbly 
attendant  Todeterminethatpoint.we 

of  the  facts  from  one  another,  not  in 
our  minds  only,  but  in  nature.  The 
mental  analysis,  however,  must  take 
place  Gret  And  every  one  knows 
that  in  the  mode  of  performing  it, 
one  intellect  differs  immensely  from 
another.  It  is  the  essence  of  the  act 
of  rtwerving,  tor  the  olwerver  is  not 
ho  who  merely  sees  tlie  thing  whicti 


is  before  his  eyea,  but  be  who  sees 
what  parts  that  thing  is  composed  vL 
To  do  this  well  is  a  rare  talent.  One 
person,  from  inattention,  or  attending 
only  in  the  wrong  place,  overlooka 
hall  of  what  he  sees ;  another  seta 
down  much  more  than  he  sees,  con- 
founding it  with  what  he  imagines, 
or  with  what  he  infers;  another  takes 
note  of  the  klml  of  all  the  circum- 
atanceSi  but  being  inexpert  in  estimut- 
ing  their  degree,  leaves  the  quantity 
of  each  VB^e  and  uncertain  ;  another 
sees  indeed  the  whole,  but  mokes  sucii 
an  awkward  division  of  it  into  parts, 
throwing  things  into  one  mass  which 
require  to  be  separated,  and  separat- 
ing others  which  might  more  con- 
veniently be  coneiderud  as  one,  that 
the  result  ia  innch  the  sanjc,  some- 
times even  worse,  than  if  no  analysis 
had  been  attempted  at  all.  It  would 
be  possible  to  point  out  what  qualities 
of  luind,  and  modes  of  mental  culture 
fit  a  person  for  being  a  good  observer : 
that,  however,  is  a  question  not  of 
Logic,  but  of  the  Theory  of  Educo. 
tion,  in  the  moat  enlarged  sense  of 
the  term.  There  ia  not  propeily  an 
Art  of  Oiserving.  There  may  be 
rxUes  for  observing.  But  these,  like 
rules  for  inventing,  ore  properly  in- 
structions for  the  preparation  of  cue's 
own  mind ;  for  putting  it  into  the 
state  m  which  it  will  be  mo.>.t  fitted 
to  observe,  or  moat  likely  to  invent 
They  are,  therefore,  essentially  rules 
of  self -education,  which  is  a  different 
thing  from  Logic  They  do  not  teach 
how  to  do  the  thing,  but  bow  to  make 
ourselves  capable  of  doing  it.  They 
are  an  art  of  strengthening  the  limbs, 
not  an  art  of  using  them. 

The  extent  and  minuteness  of  ob- 
servation which  may  be  requisite,  and 
the  degree  of  decomposition  to  which 
it  may  be  necesaai^  to  carry  the 
mental  analysis,  depend  on  the  por- 
'icular  purpose  in  view.  To  aecer- 
aiu  the  state  of  the  whole  universe 
t  any  particular  moment  is  impos- 
sible, liiit  would  also  be  useless.  In 
making  eliemical  eiperiments,  we  do 
■■■• *  think   it  necessary  to  note  the 
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poaition  of  the  planula ;  because  ex- 
perience has  shown,  na  a  very  super- 
licial  experience  is  sufficient  to  show, 
that  in  such  cases  that  circumstuice 
is  not  mBlerial  to  the  result :  and 
accordingly,  in  the  ages  whan  men 
believed  in  the  occult  influences  of 
the  bearenly  bodies,  it  might  have 
been  unphilosophical  to  omit  ascer- 
taining the  precise  condition  of  tbose 
budles  at  the  moment  of  the  experi- 
ment. As  to  the  degree  of  nitnuto- 
nesB  of  the  mental  subdivision,  if  we 
were  obliged  to  break  down  what  we 
observe  into  its  very  siuiplest  elements, 
that  is,  literally  into  single  facts,  it 
would  be  difficult  to  say  where  we 
should  Sad  them  :  we  can  hardly 
ever  affirm  that  our  divisions  of  any 
kind  have  reached  the  ultunate  unit. 
But  this,  too,  is  fortunately  unneces- 
sary, liie  only  object  of  the  mental 
separation  is  to  suggest  the  requisite 
{diysical  separation,  so  that  we  may 
either  accomplish  it  ourselves,  or  seek 
for  it  in  nature  ;  and  we  have  done 
enough    when    we   have  carried   the 


subdivi 


>  far  a 


the 


which  we  are  able  to  see  what  obser- 
vations or  enpeiiroents  we  require. 
It  is  only  essential,  at  whatever  point 
ourmental  decomposition  of  facts  may 
for  the  present  have  stopped,  that  we 
should  hold  ourselves  ready  and  able 
to  carry  it  farther  as  occasion  requires, 
and  should  not  allow  the  freedom  of 
our  discriminating  faculty  to  be  im- 
prisoned by  the  swathes  and  bands  of 
ordinary  classification,  as  was  the  case 
with  all  early  speculative  imjuiretB, 
not  excepting  the  Greeks,  to  whran  it 
seMom  occurred  that  what  was  called 
b^  one  abstract  nauie  might,  in  reality, 
be  several  phenomena,  or  that  there 
was  a  possibility  of  decomposing  the 
facts  Ot  the  universe  into  any  ele- 
ments but  those  which  ordinary  lan- 
guage already  recognisei' 


*-fl>l.^S 


consequents  being,  then,  suppoeet 


connected  with  which.  In  every  in- 
which  comes  under  our  obeer- 
,  there  are  many  antecedents 


found  apart,  it  would  be  impossible 
for  us  to  distinguish  {&  poiteriori  at 
least)  the  real  laws,  or  to  assign  to 
its  effect,  or  to  any  effect 
To  do  BO,  we  must  be  able 
th  some  of  the  antecedents 
apart  from  the  rent,  and  observe  what 
follows  from  them  ;  or  some  oE  the 
consequents,  and  observe  by  what  they 
are  preceded.  We  must,  in  short,  fol- 
low the  Baconian  mie  of  varying  tie 
circiiBulaticet.  This  is,  indeed,  only 
the  Grst  rule  of  physical  inquiry,  and 
not,asBomehave  thought,  the  sole  rule; 
but  it  is  the  foundation  of  all  the  rest. 
For  the  purpone  of  varying  the  cir. 
<,  we  may  have  recourse 
imnionly 
>r  to  ex- 
periment ;  we  may  either  find  an 
In  nature  suited  to  our  pur- 
poses, or,  by  an  artiftcial  arrangement 
of  circumatances,  mate  one.  The 
alue  of  the  instance  depends  on 
rhat  it  is  in  itself,  not  on  the  mode 
in  which  it  is  obtuned :  Its  employ- 
for  the  purposes  of  inducUon 
depends  on  the  same  principles  in  the 
mu!  case  and  in  the  other,  as  the 
uses  of  money  are  the  sanke  whether 
it  is  inherited  or  acquired.  There  is, 
in  short,  no  difference  in  kind,  no 
real  logical  distinction,  between  the 

Ceases  of  investigation.  There 
ever,  practical  diatinctionB  to 
ih  it  is  of  considerable  import- 
to  advert.         .  .      -_     ,  j  J^^mji^'^' 

3.    The  first  and  most  obvious 
distinction  between  Observation  and 

:  is,  that  the  latter  is  an  J 

[tension  of  the  former.    It  J 

only  enables  us  to  produce  a  much  I 

greati;r  number  of  variations  in  the  I 

circumstances  than  nature  spontane-  * 

ously  offers,  but,  also,  in  thousands  of 
cases,  to  produce  the  precise  i/tr' 


baing  constnicted  on  a  (|uit«  different 
Kcheme  from  thiit  of  fnuilitating  our 
^udi«flt  in  Beldom  ao  frieniily  u  to 
beatow  uprni  ui.  for  example,  in 
""      '"  '  "1  what  prinoipli   ' 


aableH  i 


the  atn 

life,  the  variation  we  require  ia  tliat 
a  living  animal  should  ba  immersed 
in  each  coukponent  element  (J  the 
atmosphere  seporatel;.  But  nature 
does  not  supply  either  oxygen  or  azote 
in  a  soparate  atata.  We  are  indebted 
to  artifiolBl  experinient  for  our  know- 
li!dge  that  it  ta  the  former,  and  not 
the  latter,  which  auppurta  reepiration; 
and  for  oar  knowledge  of  the  very 
existence  of  the  two  ingredients. 

Thus  far  the  advantage  of  experi- 
mentation over  simple  obBervation  is 
universally  recognised  i  all  are  aware 
that  it  enables  us  to  obtain  innume- 
rable combinations  of  clrcrnnstances 
which  are  not  to  be  found  in  natures 
and  so  add  to  nature'n  experimenta  a 
multitude  of  experiments  of  our  own. 
But  there  ia  another  BU)«riorIty  (or, 
ns  Bacon  would  have  expressed  it, 
another  pren^tive)  of  inatancea  arti- 
ficially obtained  over  spontaneous 
inetanoes, — of  our  own  experimenta 
over  even  the  same  experimenta  when 
made  by  nature, — which  ia  nut  of  less 
importance,  and  which  is  far  from 
lieing  felt  and  acknowledged  in  the 
same  degree. 

When  we  can  produce  a  pheno- 
menon artificially,  we  can  take  it,  as 
it  were,  home  with  Us,  and  observe  it 
in  the  midst  of  circumstances  with 
which  in  all  other  respects  we  are 
accurately  acquainted.  If  we  desire 
to  know  what  are  the  effects  of  the 
cause  A,  and  are  able  to  produce  A 
by  means  at  our  dispoeal,  we  can 
generally  determine  at  our  own  dis- 
cretion, so  for  na  <a  compatible  with 
the  nature  of  the  phenomenon  A,  the 
whole  of  the  circumstances  which 
shall  be  present  along  with  it :  and 
thus,  knowing  exactly  the  eimulta- 
neouB  state  of  everything  else  which 


is  within  the  reach  cf  A's  inftuenca, 
we  hava  only  to  otaerva  what  altera- 
tion ia  made  iu  that  ifiate  by  tlie  pra- 

t'or  enample,  by  the  elactrio  machtn* 
we  can  produce,  in  the  midst  of  known 
circumstances,  the  phenomena  which 
nature  exhibits  on  a  grander  scale  in 
the  form  of  lightning  and  thunder. 
Now  let  any  one  consider  wtiat  amount 
of  knowledge  of  the  effects  and  laws 
of  electric  agency  mankind  could  havs 
obtained  fiom  Uie  mere  observation 
of  thunderstorms,  and  compare  it  with 
that  which  they  have  gained,  and  may 
expect  to  gain,  from  electrical  and 
galvanic  experiments.  ThiB  example 
ia  the  more  striking,  now  that  tra 
have  reason  to  believe  that  elitctria 
action  la  of  all  natural  phenouuna 
(except  heat)  the  most  pervading  and 
universal,  which,  therefore,  it  might 
antecedently  have  been  suppned 
could  atand  least  in  need  of  aitiSoial 
means  of  production  to  enable  it  to 
be  studied  ;  white  the  fact  ia  so  much 
the  contrary,  that  without  the  electrio 
machine,  the  Leyden  jar,  and  the 
iolt«uc  battery,  we  probably  should 
never  have  anapected  the  cxisteocu 
of  electricity  as  one  of  the  great 
agents  in  nature :  the  tew  electrie 
phenomena  we  should  have  known 
of  would  have  conttnned  to  be  re- 
garded either  as  Bupematural,  or  as 
a  sort  of  anomalies  and  eccentricities 
in  the  order  of  the  universe. 

When  wo  have  Bucceeded  in  inan- 
lating  the  phenomenon  which  is  the 
subject  of  inquiry  by  placing  it 
among  known  circumstances,  we  may 
produce  further  variations  of  circnm- 
atanoes  to  any  extent^  and  of  suc|i 
kinds  as  we  tbink  best  calculated  to 
bring  the  laws  of  the  phenomenon 
into  a  clear  light  By  introdudng 
one  well-defined  circumstance  after 
another  into  the  experiment,  we  ob- 
tain assurance  of  tlie  manner  in  which 
the  phenomenon  behaves  under  an 
indefinite  variety  of  poBBiUe  circum- 
stances. Thus,  chemiats,  after  having 
obtairted  some  iiewly-disoovered  sub- 
« in  a  pure  state,  (that  is,  ^baving 
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bude  aura  that  there  ia  nothing  pre- 
sent  wbiob  can  interfere  with  uid 
modify  ita  agency,)  introduce  vorioui 
other  BUbetuiceB,  one  by  One,  to  aacer- 
t&in  whether  it  will  c<»Dbine  with 
them,  or  daoampose  them,  and  with 
what  result ;  and  bIbo  apply  be^  or 
electrioi^,  or  prewure,  to  diacovsr 
what  wiU  happen  to  the  nubatanoe 
under  each  of  theee  oircumstanoeH. 

But  if,  on  the  other  hand,  it  i»  out 
of  our  power  to  produce  the  pheno- 
menon, and  we  have  to  took  for  in- 
Btaooes  in  which  nature  produces  it, 
the  task  before  ua  ia  very  different. 

lustead  of    being  able   to  choose 
what  the  Goncinnitant  circumatanoee 
ahall  be,  we  now  have  to  diacover 
what  they  are,  which,  when  we  go 
beyond  the  aimpleat  and  most  accea- 
dble  caian,  it  is  next  to  imposgiUe  to 
do  with  any  [Hvciaion  and  oompleta- 
nesa.     Let  ns  take,  aa  an  exemplifies 
tioa  of  a  phenomenon  whioh  we  lum 
no  meana  of  fabricating  artificially, 
a    human   mind.    Nature    produces 
nuuiy ;    but  the  consequence  of  onr 
not  being  able  to  produce  them  by 
itrt  is,  that  in  every  instance  in  whidi 
we   aee'  a  human  mind  developing 
itself,  or  acting  upon  other  tilings,  we 
see  it  surrounded  and  obscured  by  an 
indefinite  multitude  of  unascertain- 
able  ciroumstaoces,  rendering  Uie  uae 
uE  the  common  experimental  methods 
abnost  delusive.     We  may  cone'" 
to    what   extent  this  is  true,  if 
consider,    among   other  things,    that 
whenever  nature  piudacea  a  hur 
mind,  she  produces,  in  close  conn eci 
with  It,  a  body,  that  is,  a  vast  c 
plication  of  phyelcal  facts,  in  no 
cases   perhaps    exactly  similar,  and 
inoBt  of  which  (except  the  mere  atn 
tuns,  which  we  can  examine  in  a  si 
of  coarse  way  after  it  has  ceased 
act)  are  radically  out  of  the  reaoh  of 
our  means  of  exploration.     If,  instead 
of  a  human  mind,  we  suppose  the  sub- 
ject of  investigation  to  be  a  human 
society  or  state,  all  the  same  diflicul- 
tiea   reour   in  a  greatly   augmented 

We  have  thus  already  come  within 


sight  of  a  oonfdusion  which  the  pro- 
greM  {^  the  inquiry  will,  I  think, 
bring  before  us  with  the  clearest  evi- 
dence, namely,  that  in  the  sciences 
which  deal  wiUi  phenomena  In  which 
artiGoial  experiments  are  impoasibk^  -■ 
Ui  in  the  case  of  astnmomy,)  or  in 
rhioii  they  have  a  veiy  limited  mnge, 
(as  in  mental  philosophy,  social  science, 
and  even  physiology,)  induction  froui 
direct  experience  is  practised  at  a  dis- 
advantage in  moat  cases  equivalent  to 
impracticability :  from  which  it  fol- 
lows tbatthemethodaof  those  sciences, 
in  order  to  accomplish  anything  wor- 
thy of  attainment,  must  be  to  a  great 
extent,  if  not  principally,  deduotiTS, 
This  is  already  known  to  be  the  case 
with  the  first  of  the  sciences  we  have 
mentioned,  astronomy  ;  that  it  is  not 
generally  recognised  aa  true  of  the 
othera  ii  probMily  one  of  the  reasons 
why  they  are  not  in  a  more  advanced 

tiOD  ia  at  so  great  a  disadvantage, 
compared  with  artificial  experimenta- 
tion, in  one  department  of  the  direct 
exploration  of  phenomena,  there  is 
another  branch  in  whioh  the  advan- 
tage is  all  on  the  side  of  the  former. 

Inductive  inquiry  having  for  ita  ob- 
ject to  ascertain  wjint  cauaes  are  con- 
nected with  what  effects,  we  may  begin 
this  aearch  at  either  end  of  the  rmd 
which  leads  from  the  one  pmnt  to  the 
other:  wemayeither  in<]iure  intothe 
eSects  of  a  gi  ven  cause,or  into  thecnuses 
of  a  given  effect.  The  fact  that  l^ht 
blaokens  chloride  of  silver  might  luive 
been  discovered  either  by  experiments 
on  light,  trying  what  effect  it  woulil 
produce  on  various  substances,  or  by 
observing  that  portions  of  the  chloriile 
had  repeatedly  become  black,  and  in- 
quiring into  the  drcumstanees.  The 
effect  of  the  uroli  ptriaon  might  hni'o 
become  known  either  by  administer- 
ing it  to  animals,  or  by  examining 
how  it  happened  that  the  wounds 
which  the  Indians  of  Guiana  inflict 
with  their  arrows  prove  so  uniformly 
mortal     Now  it  is  manifest  from  the 
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mere  ataliement  Of  the  exuiipleo,  with- 
out any  theoretical  diecuiwiun,  that 
art[tlciul  experimentatioa  is  applicable 
only  to  the  former  of  theBe  modes  of 
inveatigation.  We  can  talie  a  cauw, 
aud  try  what  it  will  pi-ndace  :  but  we 
cannot  take  au  effect,  and  try  what  it 
will  be  produced  by.  We  can  only 
watch  till  we  see  it  produced,  or  are 
enabled  to  produce  it  by  accident 

ThiB  would  be  of  little  importance,  if 
it  always  depended  on  our  choice  from 
which  of  the  two  ends  of  (he  sequence 
wa  would  undertake  our  fnquiries- 
But  we  have  seldom  any  option.  As 
we  can  only  travel  from  Che  known  ' 
the  unknown,  we  are  obliged  to  coi 
mence  at  whichever  end  we  ate  beat 
acquainted  with.  If  the  agent  ii 
more  familiar  to  ua  than  Its  effects, 
we  watch  for,  or  contrive,  inatancen 
of  the  agent,  under  such  varieties  of 
circumstances  as  are  open  to  us,  and 
observe  the  result.  If,  on  the  con- 
trary, the  conditiona  on  which  a 
phenomenon  depends  are  obscure,  bill 
the  phenomenon  itself  familiar,  v/i 
must  commence  our  inquiry  from  thi 
effect.  If  we  are  struck  with  the 
fact  that  chloride  of  silver  has  been 
blackened,  and  have  no  auapicion  of 
the  cause,  we  have  no  resource  but  to 
compare  inatancea  in  which  the  fact 
has  chanced  to  occur,  until  by  that 
<:ompariBi>n  we  discover  that  in  all 
those  instances  the  eubetances  had 
been  exposed  to  light.  If  we  knew 
nothing  of  the  Indian  ar: 
their  fatal  effect,  accident  alone  could 
turn  our  attention  to  experimenta  oi 
■  the  nrali ;  in  the  regular  coarae  ul 
investigation,  we  could  only  inquire, 
or  try  to  Observe,  wliat  had  been  doni 
to  the  arron's  in  particular  instances. 
Wherever,  having  nothing  to  gnidt 
tis  to  tlie  cause,  we  are  obliged  to  sel 
out  from  the  effect,  and  to  apply  the 
rule  of  varying  the  circumstances  ' 
the  conseiiuents,  not  the  ant«cedenl 
we  are  noocssarily  destitute  of  the 
reaource  of  artificial  experimentation. 
We  cannot,  at  our  choice,  obtain  con 
sequenta  >a  we  can  anteoedenta,  undei 


with   their  nature.      There   are  )m> 

of  producing  effects  but  through 

causes,  and  by  the  supposition 

luaes  of  the  effect  in  question 

ot   known   to   us.       We    have, 

therefore,  no  expedient  but  to  study 

"  where  it  offers  itself  spontaneously. 

nature  happens  to  preaent  us  with 

stances  sufBciently  varied  in  their 

circmnstancea,  and  it  we  are  able  to 

■  scover,  either  among  the  prosimate 

itecedents   or   among    some    other 

itecedents,  something  which 


B  found  V 


1    the  effect  i) 


U  always  f. 
found,  hove 
stances,  and  never  found  when  it  in 
not ;  we  may  discover,  by  mere  ob- 
servation without  experiment,  a  teal 
uniformity  in  nature. 

But  though  this  is  certainly  the 
most  favourable  CAse  for  sciences  of 
pure  oheervation,  aa  cootraated  with 
those  in  which  artificial  experiments 
are  poasiUe,  Uiere  ia  in  reality  no  case 
which  more  strikingly  illuattates  the 
inherent  imperfection  of  direct  induc- 
ti(m  when  not  foimded  oil  experimen- 
tation, tiuppoae  that,  by  a  compariHOii 
ot  cases  of  the  effect,  we  have  found 
an  antecedent  which  amieais  to  be, 
and  periiaps  is,  invariably  coonecteil 
with  it :  we  have  not  yet  proved  that 
antecedent  to  be  the  cause  until  we 
hare  reversed  the  process  and  pru- 
duced  the  effect  by  means  ot  that 
antecedent  If  we  can  produce  the 
antecedent  artificially,  and  if,  when 
we  do  BO,  the  effect  follows,  the  in- 
duction  is  complete  ;  that  antecedent 
is  the  cause  of  that  consequent* 
But  we  have  then  added  the  evidence 
of  experiment  to  that  of  simple  obser- 
vation. Until  we  have  done  so,  we 
had  only  proved  invariaiU  antece- 
dence withm  the  limits  of  experience, 
but  not  uHonW itionnl  antecedence  or 
Until  it  had  been  shown 

',  inileod.  the  conssquent  wm 
iKit  by  Ihu  nntoc(irti.-iit,  Imt  by 
employed  to  iirodiico  the  oiile- 

powur.  Uisrc  is  eg  (nr  a  proba- 


ledgu  to  enabl. 
could  bo  the  ca 
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by  the  actual  production  of  the  ante- 
cedent under  kno\vn  circuuiatances, 
and  the  occurrence  thereupon  of  the 
coneequent,  that  the  antecedent  was 
really  the  condition  on  which  it  de- 
pended ;  the  unifoniiity  of  sucueBsiui 
U'hich  was  proved  to  exist  between 
tltein  might,  foe  aught  ve  knew,  be 
(like  the  nicvewion  uf  day  and  niglit) 
not  a  case  tA  c&usution  at  all ;  both 
antecedent  and  consequent  iiii^ght  be 
successive  sta^a  uf  tlie  effect  i)f  an 
ulterior  cause.  Observation,  in  xhort, 
without  expeiilueut  (sui^ioaing  uo  aid 
from  deduction)  cau  ascertain  se- 
quences and  cu-existenctis,  but  caunot 
prove  causation. 

In  order  to  aee  these  remarks  veri- 
fied by  the  actual  state  of  the 


example,  there  in  an  iiiunense  number 
of  uniformities  ascertained,  some  of 
oo-exiatence,  othera  of  succession,  to 
many  of  which,  notwithstanding  con- 
Kiderable  variations  of  the  attendant 
oircumstanoes,  we  know  not  any  ex- 
ception ;  but  the  antecedents,  for  the 
most  paJrl,  ate  such  as  we  cannot  arti- 
ficially produce ;  or  if  we  can,  it  is 
only  by  netting  in  motion  the  exact 
process  by  which  nature  produces 
them  ;  and  this  being  to  us  a  myste- 
rious  process,  of  which  the  main  cir- 
cumstances are  not  only  unknown  l>ut 
uni>b3ervable,  we  do  not  succeed  in  ob- 
taining the  antecedents  under  known 
cirouuistances.  What  is  the  result? 
That  on  this  vast  subject,  which 
affords  so  much  and  such  varied  scope 
for  observation,  we  have  made  m<Bt 
Hcanty  progress  in  ascertuning  any 
laws  of  causation.  We  know  not  with 
certainty,  in  the  case  of  most  of  the 
phenomena  that  we  find  conjoined, 
which  is  the  condittou  of  the  other  ; 
ivhich  is  cause,  and  which  effect,  or 
whether  either  of  them  is  so,  or  they 
are  not  rather  conjunct  effects  of 
causes  yet  to  be  discovered,  complex 
rrHults  of  laws  hitherto  unknown. 
Although  some  of  the  foregolne 
'  rvations  may  be,  io  technical 
'    rrangement,  premature 


in  this  place,  it  seemed  that  a  few 
general  remarks  on  the  difference 
between  sciences  of  mere  observation 
and  sciences  of  experimentation,  and 
the  extrei  no  d  isad  va  nt^e  under  which 
directly  inductive  inquiry  is  neces- 
saiily  carried  on  hi  the  former,  were 
the  best  preparation  for  discussing 
ttte  metboilB  of  direct  induction ;  a 
preparation  rendering  superfluous 
much  tliat  must  otherwise  have  been 
introduced,  with  some  inconvenience, 
into  the  heart  of  that  discussion.  To 
the  consideration  of  these  methods  we 
now  proceed.  C 


CHAPTER  VIIL 


lit  simplest  and  most  obvious 


§  I.  TKltsimplesI 


lich  precede  or  follow 
a  phenomenon  those  with  nhich  it  is 
really  connected  by  an  invariable  law 
are  two  in  niuuber.  One  ia,  by  com- 
paring together  different  instances  in 
wliich  the  phenomenon  occurs.  The^ 
other  is,  by  comparing  instances  in 
which  the  jAanomenon  does  occur, 
with  instances  in  other  respects  simi- 
lar in  which  it  does  not.  These  two 
methods  may  be  respectively  denomi- 
nated tlio  Method  of  Agreement  and 
the  Method  of  Difference. 

In  illustrating  these  methods,  it 
will  be  necessary  to  bear  in  mind  the 
twofold  ciiaracter  of  inquiries  into  the 
laws  of  phenomena,  which  may  be 
either  inquiries  into  the  cause  of  a 
given  effect,  or  into  the  effects  or  pro- 
perties of  a  given  cause.  We  shall 
consider  the  methods  in  their  applica- 
tion to  either  order  of  investigation, 
and  shall  draw  our  examples  equally 
from  both. 

We  shall  denote  antecedents  by  the 
large  letters  of  the  alphabet,  and  the 
consequents  corresponding  to  them  by 
the  smaU.  Let  A,  then,  tie  an  agent 
or  cause,  and  let  the  object  of  our  in- 
quiry be  to  ascertain  whnt  are  '' 
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effects  of  thlq  ohm.  If  we  cm  either 
Gild  or  produce  (be  agent  A.  in  Buch 
varieties  of  circumBtanceH  that  the 
different  cues  liave  no  circiimBtunce 
in  cflmmon  except  A,  then  whatever 
effect  we  find  to  be  pmduoed  in  nil 
our  trialn  is  indicated  an  the  effect  »t 
A.  Suppose,  for  example,  that  A  ia 
tried  along  with  B  and  C,  and  that 
the  effect  in  a  b  e;  and  suppoea  that 
A  id  next  tried  with  D  and  ¥,,  bnt 
without  B  nnd  C,  and  that  the  effect 
•  if  ade.  Then  wo  may  reason  thira  ; 
b  and  c  are  not  effects  of  A,  for  the; 
were  not  produced  by  it  in  the  second 
experiment ;  not  are  rf  and  e,  for  they 
were  nut  produced  in  the  first.  Wliat- 
ever  !b  really  the  effect  of  A  must  have 
been  produced  in  tioth  instances  ;  now 
this  condition  is  fulfilled  bj  no  cir- 
cumstance except  a.  The  phenomenon 
a  cannot  have  been  tjie  effect  of  B  or 
C,  since  it  wns  produced  where  they 
were  not ;  nor  of  D  or  E,  since  it 
was  produced  where  they  were  not. 
Therefore  it  ia  the  effect  of  A. 

For  example,  let  the  antecedent  A 
be  the  contact  of  on  alkaline  sub- 
stance and  an  oil.  This  combination 
being  tried  under  several  varieties  of 
circumatancea,  reBembling  each  other 
in  nothing  elae,  the  rcaulta  agree  in 
the  production  of  a  greasy  and  deter- 
sive or  saponaceous  subatance:  it  is 
therefore  concluded  that  the  combina- 
tion of  an  oil  and  an  alkali  causes  the 
production  of  a  soap.  It  Is  thus  we 
inquire,  by  the  Method  of  Agreement, 
into  the  effect  of  a  given  cause. 

n'  ^:  into  the  cause  uf  a  given  elfect. 
(I  bu  the  effect.^  Here,  as  sliown 
iu  the  last  chapter,  we  have  only  the 
I'csource  of  ob>ervation  without 
perinient:  we  cannot  take  a  ph> 
menon  of  whicli  we  know  not 
origin,  nnd  try  to  find  its  mode  of 
pi-oUuction  by  producing   it :  i 
succeeded  in  such  a  random  trial  it 
could  only  be  by  accident.    But  if 
we  can  observe  a  in  two  different 
combinationa,  aba  and  ade;  and  if 
we  know,  or  can  discover,  tjiat  the 
antecedent    circumstance    in    these 


casen  respectively  were  ABC  and  A 
D  E,  we  nuty  conclude  by  a  reaaoa- 
Ing  aim'ilac  to  that  in  the  preceding 
example,  that  A  is  the  antecedent 
connected  with  the  oonaequent  a  by 
a  law  of  cauaation.  B  and  C,  wo 
may  say,  cannot  be  cauet<H  of  a,  aince 
'ts  second  occurrence  they  went 
present ;  nor  are  D  and  E,  for 
they  were  not  present  on  its  first 
A,  alone  of  the  five  cir- 
wns  found  among  the 
antecedents  of  a  in  both  instances. 

Lple,  let  tlie  effect  a  ho 
cryBtalliaation.  We  compare  iuatanoes 
'  I  which  bodies  are  ktiown  to  assume 
'ystalline  structure,  but  which  liavo 
a  other  piMnt  of  agreement ;  end  we 
find  them  to  have  one,  and,  as  far  as 
can  observe,  only  one,  antecedent 
common  :  the  depmition  of  %  solid 
tter  from  a  liquid  state,  either  a 
state  of  fusion  or  of  solution.   We  con- 
clude,  therefore,  that  tlie  solidifica- 
tion of  a  substance  from  a  liquid 
state  is  an  invariable  antecedent  of 
its  cryatalliaation. 

In  thia  example  we  may  go  farther, 
and  say,  it  ia  not  only  tlie  invariable 
antecedent,  but  the  cauae.  or  at  least 
the  proximate  event  which  completes 


For  ii 


ahle,  after  detecting  the  antecedent 
A,  to  produce  it  artificially,  and  by 
finding  that  a  follows  it,  verify  the 
result  of  our  induction.  The  import- 
ance of  thus  reversing'the  proof  was 
strikingly  monifeated  when  by  keep- 
ing a  phiol  of  water  chargM  with 
siliceous  particles  nndltturbed  for 
yeara,  a  chemist  (I  believe  Dr.  Wol- 
lasten)  Bucceedcl  in  obtaining  crystals 
of  qusftz ;  and  in  the  equally  interest- 
ing eKperiment  in  which  Sir  James 
Hall  produced  artificial  marble  by  the 
cooling  of  its  materiala  from  fusion 
under  imuwnse  preaeure  ;  two  admir- 
able examples  of  the  light  which  may 
be  thrown  upon  the  most  secret  pro- 
cesaes  of  Nature  by  well-contnvcd 
interrogation  of  her. 

But  if  we  caimot  artificially  pro- 
duce the  phenomenon  A,  tlie  oonclU' 
sion  that  it  is  the  cause  of  a  remains 
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what  they  agree,  I  have 
termed  it  the  Method  of  Agreement ; 
and  we  DuLy  adopt  as  its  regulating 
principle  the  following  canon  : — 

FiEsr  Casos. 
T/  lico  or  taore  initanca  of  Ae  pke- 
■nomtnon  voider  tnveitigation  havt  only 
one  eimumitanee  in  common,  the  ciretint- 
tlaaee  in  vklek  alont  aU  tht  imtaveei 
agree  u  the  caute  {or  tfeH)of  tfiegiten  , 

Quitting  for  the  present  the  Method 
of  Agreement,  to  which  we  shiill 
almost  immediate];  return,  we  pro- 
ceed to  a  Htillmore  potent  instmnicnt 
of  the  investigation  of  nature,  the 
Method  of  Differeuoti. 
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subject  to  very  coiiaiderable  doabt. 
Though  an  invariable,  it  may  not  be 
the  unconditional  antecedent  of  a, 
but  may  precede  it  aa  day  precedes 
night  or  night  day.  This  uncertainty 
arises  from  the  impostdbQity  of  anaur- 
iug  ourselvee  tiiat  A  is  the  onJy  imme- 
diate antecedent  Common  to  both  the 
instances.  If  we  could  be  certain  of 
having  ascertained  all  the  invariable 
antecedents,  we  might  be  sure  that 
the  unconditional  invariable  ante- 
cedent or  cause  must  be  found  some- 
where among  them.  Unfortunately 
it  is  hardly  ever  possible  to  ascertain 
all  the  antecedent^  imless  the  pheno- 
menon is  one  which  w?  can  produce 
ortiQcialty.  Even  then,  the  difficulty 
is  merely  lightened,  not  removed  : 
men  knew  how  to  raise  water  in 
pnmps  long  before  they  adverted  to 
what  was  realty  the  operating  cir- 
cumstance in  the  means  they  em- 
ployed, namely,  the  pressure  of  the 
ntmoaphere  on  the  open  surface  of 
the  water.  It  is,  however,  much 
easier  to  analyse  completely  a  set 
of  arrangements  made  by  ourselves, 
than  the  whole  complex  mass  of  the 
agencies  which  nature  happens  to  be 
exerting  at  tlie  moment  of  the  pro- 
dnction  of  a  given  phenomenon.  We 
may  overlook  some  of  tlio  material 
circumstances  in  an  experiment  with 
an  electrical  machine  ;  but  we  shall, 
at  the  worst,  be  better  acquainted 
with  them  than  with  (hose  of  a 
thunderstorm. 

The  mode  of  discovering  and  prov- 
ing laws  of  nature,  which  we  have 
now  examined,  proceeds  on  the  follow- 
ing axiom.  Whatever  circumstances 
can  be  excluded,  uithout  prejudice  to 
the  phenomenon,  or  can  be  absent 
notwithstanding  its  presence,  is  not 
connected  with  it  Inuie  wayof  causa- 
tion. Tlia  casual  circumstance  being 
thus  eliminated,  if  only  one  remains, 
that  one  is  the  cause  which  we  are 
in  search  of  ;  if  more  than  one,  they 
either  are,  or  contain  among  them. 


endeavoured  to  obtain  ii 
which  agreed  in  the  given  circum- 
stance but  differed  in'every  other :  in 
the  present  method  we  require,  on  the 
contrary,  t\vo  instances  resembling 
one  another  in  every  other  respect, 
but  differing  in  the  presence  or 
absence  of  the  phenomenon  we  wish 
to  study.  If  our  object  be  to  discover 
the  effects  of  an  agent  A,  we  miu<C 
procure  A  in  some  set  of  ascertained 
circumstances,  as  A  £  C,  and  having 
noted  the  effects  produced,  compare 
them  with  the  effect  of  the  remaining 
circumstances  B  C,  when  A  is  absent 
If  the  effect  of  A  B  C  in  a  b  c,  and  tlie 
effectof  B  C.  ft  c,  it  is  evident  that  the 
effect  of  A  is  n.  So  again,  if  we  be- 
gin at  the  other  end,  and  desi 

investigate  the  c -'  —  -"" 

we  must  select  an  insuuice,  as  n  u  c,  in 
which  the  effect  occurs,  and  in  which 
the  antecedents  were  ABC,  and  «ti 
must  look  out  for  another  instance  in 
which  the  reniwning  circumstances, 
b  c,  occur  without  a.  If  the  antece- 
dents, in  that  instance,  are  B  C,  we 
know  that  the  cause  of  a  must  be  A  : 
either  A  alone,  or  A  in  conjunction 
with  some  of  the  other  circumstances 
present. 

It  is  scarcely  necessary  to  give  ex- 
amples of  a  logical  process  to  which 
we  owe  almost  all  the  inductive  con- 


n  effect  n 


cIiibIoiis  we  draw  in 

by  this  method  we  know  tliat 
the  giiushot  which  Itilled  hiui :  for  he 
wa.i  in  the  fqlnessnf  life  iin  mediately 
before,  ail  drcumatances  bemK  the 
Kame,  except  {lie  wound. 

The  axiumr implied  in  this  method 
iLre  evidently  ibe  foUowing.  What- 
ever antecedent  csnnut  be  excluded 
wicliuut  preventing  the  phenomenon, 
is  the  cause,  or  a  condition  of  that 
phenomenon :  Whatever  consequent 
can  be  excluded,  with  no  other  dif- 
ference in  the  antecedents  than  the 
absence  of  a  particular  one,  ia  the 
effect  of  that  one.  Insteail  of  com- 
paring different  inHtancea  of  a  phe- 
nomenon, to  discover  In  what  they 
agree,  this  method  compares  an  in- 
stance of  its  occurrence  with  an 
instance  of  its  non -occurrence,  to  dis- 
cover iu  what  they  differ.  The  canon 
which  is  the  regulating  principle  of 
the  Method  of  Difference  may  be  ex- 
preased  as  follows  : — 

Seookd  Canon. 
If  an  tii>lan«  tn  vihMi  the  phe- 
tiaiaauin  vnder  intfettigalian  occurs, 
(Tiui  an  intlanee  in  which  it  doei  Tiet 
occur,  have  encrg  eireamOance  in  com- 
mon tart  ont,  Unt  out  occvrrvag  only 
in  iht  former!  the  cij-eumtlanct  tn 
which  <dime  the  (wo  in^anca  differ  it 
the  ^ect,  or  the  caxac,  or  an  india- 
jtentaUe  part  of  the  eaute,  of  the  pht- 


J.  (tU^  'i  ■'■^  '--  ■•■'■':    ''■- 

§  3.  The  two  methods  which  we 
have  now  stated  have  many  features 
of  resemblance,  but  there  are  also 
many  distinctions  between  them. 
BirtharemethoilHotrfimination.  Thid 
term  (employed  in  the  theory  of  equa- 
tHHis  to  denote  the  process  by  which 
<ine  after  another  of  the  elements 
of  a  question  is  excluded,  and  the 
fiolution  made  to  depend  on  the  re- 
lation between  the  (emaining  ele- 
ments only)  is  well  suited  to  express 
the  operation,  analogous  to  this, 
which  has  been  undergt«od  since  the 
time  of  Bacon  to  'je  the  foundation  of 


experimental  inquiry,  namely,  Ute 
successive  exclusion  of  the  various 
circumstances  which  are  found  to  ac- 
company a  phenomenon  in  a  given 
instance,  in  ordor  to  ascertain  what 
are  those  among  thein  which  can  bo 
absent  consistently  with  the  existence 
of  the  phenomenon.  The  Method  of 
Agreement  stands  on  the  ground  that 
whatever  can  be  eliminated  ia  not  t 
connected  with  the  phenomenon  by  \ 
any  law.  The  Method  of  Difference  ' 
bos  for  its  foundation,  that  whatever 
cannot  be  eliminated  is  connected 
with  the  phenomenon  by  a,  law. 

Of  these  methods,  that  of  Differ- 
ence is  more  particularly  a  method  of 
artificial  eitperinient ;  while  that  of 
Agreement  is  more  especially  the  re- 
source employed  where  experimenta- 
tion is  impossible.  A  few  reflections 
'A'ill  prove  the  fact,  and  point  out  the 
reason  of  it. 

It  is  inherent  in  the  peculiar  char, 
acter  of  the  Method  of  Difference 
that  the  nature  of  the  combinations 
which  it  requires  is  much  more  strictly 
defined  tliiiii  in  the  Method  of  Agree- 
ment. The  two  instances  which  are 
to  be  compared  with  one  another 
must  be  exactly  similar  in  all  circnm- 
stances  except  the  one  which  we  are 
attempting  to  investigate  ;  they  must 
be  in  the  relation  of  A  B  C  and  B  C,or 
of  a  6  c  and  b  c.  It  Is  true  that  this 
similarity  of  circumstances  needs  not 
extend  to  such  as  are  already  known 
to  be  Immaterial  to  the  result.  And 
in  the  case  of  most  phenomena  we 
learn  at  once,  from  the  commonest 
experience,  that  moetof  the  co-existent 
phenomena  of  the  univetae  may  ba 
either  present  or  aljsent  ivithout  affect- 
ing the  given  phenomenon  ;  or,  if  pre- 
sent, are  present  Indifferently  when 
the  phenomenon  docs  not  happen  and 
when  it  does.  Still,  even  limiting  the 
identity  which  is  required  between 
the  two  instances,  A  B  C  and  B  C,  to 
such  circumstances  as  are  not  already 
known  tO  be  Indifferent ;  it  is  very 
seldom  that  nature  affords  two  in- 
stances, of  which  we  can  be  assured 
that  they  stand  in  this  precise  rela- 
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25? 


tion  to  one  another, 
taneous  operations  oi 
generally  such  complioation  and  uiich 
obscurity,  they  are  mostly  either  on 
BO  overwhelmingly  lai^e  or  on  bo  in' 
accessibly  minute  s  aoale,  ire  are  so 
ignorant  of  a  grent  part  of  the  facts 
which  really  tAke  place,  and  even 
those  of  which  we  a.re  not  ignarajib 
are  BonraltitmiiiioiiB.and  therefore  so 
Bcldom  exactly  alike  in  any  two  cBseB, 
that  a  Bpontaneona  experiment,  of  the 
kind  required  by  the  Method  ot  Dif- 
ference, is  commonly  not  to  bs  found. 
When,  on  the  contrary,  we  obtain  u 


ent,  a  pai. 


nsUncei 


CHrtftin  state  ot  mirrounding  oircum- 
BtanceB  existed  before  we  commencefl 
the  experiment ;  this  is  B  C.  We 
then  introduce  A  ;  Bay,  for  tnntance, 
by  merely  bringing  an  object  from 
another  jrart  of  the  room,  before  there 
bos  been  time  for  any  change  in  the 
other  elements.  It  is,  in  short,'(a8  M. 
Comte  observeB,)  the  very  nature  of 
on  experiment  to  introduce  into  the 
pre-Bxiating  state  of  ciroumatances  a 
change  perfectly  definite.  We  choose 
a  previous  state  of  things  with  which 
we  are  well  acquainted,  bo  that  no 
nnforeseeD  alteration  in  that  state  is 
likely  to  pass  unobaerved ;  and  into 
this  we  introduce,  as  rapidly  as  poa- 
Bible,  the  phenomenon  wliich  we  wish 
to  study ;  so  tliat  in  general  we  are 
entitled  to  feel  complete  assurance 
that  the  pre-exieting  state,  and  the 
state  which  we  have  produced,  differ 
in  nothing  except  the  presence  or  at>- 
Hence  of  that  phenomenon.  If  a  bird 
is  taken  from  a  cage,  and  instantly 
plunged  into  carbonic  acid  gas,  the 
experimentaliBt  may  be  fully  assured 
(at  all  events  after  one  or  two  repeti- 
tions) that  no  circumstance  capalde  of 
cauaing  suffocation  had  supervened 
in  the  interim,  except  the  chango 
from  immereion  in  the  atmosphere  to 
immersion  in  carlionic  acid  gas.  There 
ia  one  doubt,  indeed,  which  may  re- 


main in  some  cases  of  this  descrip- 
tion ;  the  effect  may  have  been  pro- 
duced not  by  the  change,  but  by  the 
means  employed  to  produce  the 
change.  The  possibility,  however,  of 
this  last  supposition  generally  admits 
of  being  conclusively  tested  by  other 
experiments.  It  thus  appears  that  in 
the  study  of  tlie  various  kinds  of 
phenomena  which  we  can,  by  our 
voluntary  agency,  modify  or  control, 
we  can  in  general  satisfy  the  requisi- 
tions ot  the  Method  of  Difference ; 
but  that  by  the  spontaneous  opera- 
tions of  nature  thoee  requisitions  are 
seldom  fulfilled. 

The  reverse  of  this  is  the  case  witii 
the  Method  of  Agreement  We  do 
~    '  here  require  instances  of  bo  special 


nd   deh 


1   kind.     Any   i 


whatever,  in  which  i 
presenta  ua  with  a  phenomenon,  may 
In  examined  for  the  purposes  of  this 
method ;  and  if  -oU  such  instances 
agree  in  anything,  a  conclusion  of 
considerable  value  ia  already  attained. 
We  can  seldom,  indeed,  be  sure  that 
the  one  pointof  agreement  is  the  only 
one  ;  but  this  ignorance  does  not,  as 
in  the  Method  of  Difference,  vitiate 
the  conclusion ;  the  certainty  of  the 
result,  OS  far  as  it  goes,  is  not  affected. 
We  have  ascertained  one  invariable 
antecedent  or  consequent,  however 
many  other  invariable  antecedents  or 
consequents  may  still  remain  unascer- 
tained. If  A  B  C,  A  D  E,  A  F  G, 
are  all  equally  followed  by  a,  then  a 
is  an  invariable  consequent  of  A.  If 
abr:,ade, afg,  all  number  A  among 
their  antecedents,  then  A  is  connected 
as  an  antecedent,  by  some  invariable 
law,  with  o.  But  to  determine  whe- 
ther this  invariable  antecedent  is  a 
cause,  or  this  invariable  consequent 
an  effect,  we  must  be  able,  in  a-"-"-'" — 
to  produce  the  one  by  meani 
other  ;  of,  at  least,  to  obtB 
which  alone  constitutes  our  at 

which  tt 
Corae  into  existence,  with   n 
change  in   the  pro-existing 
stances  than  the  addition  of  A 


INDUCTION. 


thin,  if  we  can  do  it,  in  on  application 
ot  tile  Method  of  Difiertjoce,  not  at 
the  Method  of  Agreement. 

It  tbua  appears  to  be  by  the  Method 
Cof  Difference  alone  that  we  can  ev«r, 
I  in  the  Wfty  of  direct  enperience,  arrive 
with  certainty  at  causes.  The  Method 
U  ui  Agreement  leads  only  to  lava  of 
I  phenomeDa,(a8  Borne  writeTB call  them, 
I  but  iinprt^ierly,  since  laws  of  cauBation 
I  are  aleo  Uvrs  of  phenomena,)  that  is, 
to  uniformities,  which  either  ore  not 
Lkwa  of  causation,  or  in  which  the 
questiim  of  causation  munt  for  tlie 
present  remain  undecided.  The 
Method  of  Agreement  ia  chiefly  to 
be  rexorted  to  as  a  means  of  euggent- 
ing  applications  of  the  Method  of 
DiffereDca,  («b  in  the  last  example  the 
comparisonof  ABCADE,  A  F  G, 
Buggeeted  that  A  was  the  antecedent 
on  which  to  try  the  experiment 
wheUier  it  could  produce  a,)  or  bb 

Method  of  Difference  i«  impracti- 
cable ;  which,  as  we  before  showed, 
genersJlj  ariseafrwnthe  impoasibility 
of  artiticially  producing  the  pheno- 
mena. And  hence  it  ia  Uiat  the* 
Method  of  Aifreement.  though  appli- 
cable  in  principle  to  either  case,  is 
more  emiJiatically  the  method— oE 
inveBtigation  on  thnsn  siibjeffta  whew; 
artiticiBl  experimentation  is  jniima- 
rable  ;  because  on  those  it  is  generally 
bur  only  resource  of  a  dii«ctly  induc- 
;  wbile,  in  the  phenomena 


whioh   _ 

the  Method  ofTji 
affOTxis   a    mor 
wnicn  will  nsmtal 
mStc  lawsl' 

#  34;  There    ere,  Tiowever,   many 

cases  in  which,  though  our  power  t^ 
producing  the  pbenometKin  ia  com- 
plete, the  Method  of  Difference  either 
cannot  be  made  available  at  all,  or 
not  without  a  previous  employment 
(rf  tiie  Method  of  Agreement  This 
occurs  wbeo  the  agency  by  which  we 
can  produce  Uie  ^enotnenon  m  not 
that  of  one  single  antecedent,  but  a 
ccmbiuation  of  antecedenta,  which  we 


hace  no  power  of  separating  from 
each  other  and  exhibiting  apart  For 
inataoce,  Buppoee  the  subject  of  in- 
quiry to  be  the  cause  of  the  double 
refraction  of  light.  We  can  produce 
this  phenomenon  at  pleasure  by  em- 
ploying any  one  of  the  many  sub- 
stances which  are  known  to  refract 
light  in  that  peculiar  manner.  But 
if,  taking  one  of  those  subBtanceE,  aa 
Iceland  spar,  for  example,  we  wish  to 
determine  on  which  of  the  propertiea 
of  Iceland  spar  this  remarkable  phe- 
nomenon depends,  we  can  make  no 
use  for  Uiat  purpose  of  the  Method 
ot  Difference ;  for  we  cannot  find 
another  substance  precisely  resem- 
bling Iceland  spar  except  in  some 
one  property.  The  only  mode,  ttiere- 
(ore,  of  prosecuting  thia  inquiry  ia 
that  afforded  by  the  Method  of  Agree- 
ment; by  which,  in  fact,  through  a 
comparison  of  all  the  known  Bub- 
BtanceB  which  have  the  property  of 
doubly  refracting  light,  it  was  aacer- 
tained  that  they  agree  in  the  circum- 
stance of  being  crystalline  gubstances ;  -• 
and  though  the  converse  does  not  hold, 
though  all  crystalline  subetances  have 
not  the  property  of  double  refraction, 
it  was  concluded,  with  reaaon,  that 
there  is  a  real  connectitHi  between 
these  two  properties ;  that  either 
crystalline  structure,  or  the  cause 
which  gives  rise  to  that  structure,  / 
ia  one  of  the  conditiona  of  double  | 

Out  of  tt^is  employment  of  the 
Method  of  Agreement  arii^s  a  pecu- 
liar modification  of  that  method,  which 
is  sometimes  of  great  avail  in  the 
investigation  of  nature.  In  caaea 
similar  to  the  above,  in  which  it  is 
not  possible  to  obtain  the  predae  pair 
of  instoncsB  whicli  our  second  canon  -4. 
requires— instances  agreeing  in  every 
(lutecedent  except  A,  or  in  evety  con- 
sequent except  a — we  may  jat  he  B-Wb, 
by  a  double  employment  of  the  Me- 
thod of  Agreement;  to  discover  in 
what  the  instances  which  contain  A 
or  a  differ  from  those  which  do  not 

If  we  compare  various  iostaiicea  in 
which  u  occure,  and  fiud  tliat  they 


THE  FOUR  EXPERIMENTAL  METHODS. 


2S9 


all  bave  in  comiuon 
A,  and  (as  far  as  can  be  obsecred)  no 
other  circunistaiice,  the  Method  oF 
Agreement,  so  far,  beani  testunony 
to  a  connection  between  A  apd  a. 
In  order  to  convert  this  evidence  ot 
connection  into  proof  of  caus^ition  by 
the  direct  Klethod  of  Difference,  we 
ought  to  be  able,  in  Borne  one  of  these 
instances,  as,  far  eiample,  A  B  C,  to 
leave  out  A,  and  observe  whether  by 
doing  BO  a  is  prevented.  Now  sup- 
posing (what  is  often  the  case)  that 
we  are  not  able  to  try  this  decisive 
experiment,  yet,  provided  we  can  by 
any  means  discover  what  would  be 
its  result  if  we  could  tiy  it,  the  ad- 
vantage will  be  the  same.  Suppose, 
then,  that  as  we  previously  exaoiined 
a  variety  of  instaJiceB  in  which  a  oc- 
curred, and  found'  them  to  agree  in 
containing  A,  so  we  now  observe  a 
variety  ol  instances  In  which  a  doet) 
not  occur,  and  find  them  agree  in  not 
containing  A  ;  which  establishes,  by 
the  Method  of  Agreement,  the  same 
counectiou  between  the  alHenca  of  A 
and  the  absence  of  n,  which  was  before 
established  between  their  presence. 
Aa,  then,  it  had  been  shown  that 
whenever  A  is  present  a  is  present, 
Eo  it  being  now  shown  that  when  A 
is  taken  away  a  ie  removed  along 
with  it,  we  have  by  the  one  proposi- 
tion A  B  C,  a  i  c,  by  the  other  B  C, 
6  C,  the  po«itive  and  negative  ia- 
Btances  which  the  Method  of  Differ- 
ence requires. 

This  method  may  be  called  the 
Indirect  Method  of  Difference,  or 
the  Joint  Method  of  Agreement  and 
Difference,  and  consists  in  a  double 
emplojnnent  of  the  Method  of  .Agree- 
ment, each  proof  being  independent 
of  the  other,  and  corroborating  it 
But  it  is  not  equivalent  to  a  proof  by 
the  direct  Method  of  Difforence.-jFor 
the  requisitions  of  the  Method  ofDif- 
ference  are  not  satisfied  nnless  we 
can  be  quite  sure  either  that  the  in- 
stances alBrniative  of  a  agree  in  no 
antecedent  whatever  but  A,  or  that 
the  instances  negative  of  a  agree  in 
nothing  but  the  negation  of  A.     Now 


if  it  were  possible,  which  it  never  is, 
to  have  this  assurance,  we  should  not 
need  the  joint  method  ;  for  either  »f 
the  two  sets  of  instances  separately 
would  then  be  euffieient  to  prove 
causation.  This  indirect  method, 
thenjfore,  can  only  be  regarded  an  » 
great  extension  and  improvement  of 
the  Method  of  Agreement,  but  not 
as  participating  in  the  mtav  oogeul: 
nature  of  the  Method  of  Differenoe. 
The  following  may  be  stated  a*  its 

Thihd  Cahoh. 

If  huo  or  more  imlanees  in  loAwft 
the  phenoiiution  aeeuri  have  oiU>/  oik 
circunulance  in  fommon,  titkiie  too  or 
more  imtam£f»  in  ichifh  it  does  not 
occar  hatt  nothing  in  eomuion.  (aia  tie 
abtenet  of  that  cireumitance,  the  cir- 
cuitiMarKt  in  ivhich  alone  IM  two  gelt 
of  iiutaiuxt  differ  U  the  gJicJ,  or  the 
eaniie,  or  an  iiMwpeiMniie  part  qf  the 
caiue,  of  the  phenomenon. 

We  shall  presently  aee  that  the  Jmnt  1 
Method  of  Agreement  and  Difference  I 
constitutes,  in  another  respect  not  y* 
'  adverted  to,  an  improvement  upon  I 
the  common  Method  of  Agr«emenl^  \ 
namely,  in  being  unaffected  liy  a  I 
charactertstia  imperfecljon  of  that  • 
method,  the  nature  of  which  still 
remains  to  be  pointed  out.  But  as 
we  cannot  enter  into  this  exposition 
without  introducing  a  new  element 
of  complexity  into  this  long  and  in- 
tricate discussion,  I  shall  postpone  it 
to  a  subsequent  chapter,  and  shall  at 
once  proceed  to  a  statement  of  two 
other  methods,  which  will  complete 
the  enumeration  of  the  means  which 
mankind  possess  for  exploring  the  laws 
of  nature  by  specific  idMervation  and 

S  S.  The  firat^fdlesi'ftS*''^^ 
aptly  denominated  the  Method  of  Re- 
sidues.  Its  principle  is  very  simple. 
Subducting  from  any  given  pheno- 
menon all  the  portions  which,  by 
virtue  of  preceding  inductiims,  can 
be  assigned  to  known  causes,  the  re- 
maindm   will  be  the  effect  of    *' 


antecedents  which  had  been  over- 
looked, or  of  which  the  effect  vas  ae 
yet  H)  unknown  qoantity. 

Suppose,  as  before,  that  ne  have 
the  antecedents  ABC,  followed  bj 
the  consequents  a  b  e,  and  that  bv 
previous  inductiona  (founded,  wo  will 
sumiose,  on  the  Method  of  Difference) 
we  have  ascertained  the  causes  of  some 
of  these  effects,  or  the  effects  of  some 
of  these  causes  ;  and  are  thence  ap- 
prised that  the  effect  of  A  is  a,  and 
that  the  effect  of  B  is  A.  Subtracting 
the  sum  of  these  effects  fFom  the  tot^ 
pheoontenon,  there  remains  c,  which 
now,  without  an)'  fresh  experiments, 
we  may  know  to  be  the  effect  of  C. 
This  Method  of  Residues  is  in  truth 
a  peculiar  modification  of  the  Method 
<rf  Difference.  If  the  instance  ABC, 
a  be,  could  have  been  compared  with 
a  ainyle  instance  A  U,  n  A,  we  should 
have  proved  C  to  be  the  cause  of  f, 
by  the  common  process  of  the  Method 
of  Difference.  In  the  present  case, 
Inwever,  instead  of  a  single  instance 
A  B,  we  have  had  to  study  separately 
the  causes  A  and  B,  and  to  infer  from 
the  effects  which  they  produce  separ- 
Btely  what  effect  they  must  produce 
in  the  case  ABC  where  they  act  to- 
gether. Of  the  two  inatanoes,  thert?- 
lore,  which  the  Method  of  Difference 
requires, — ^tlie  one  positive,  the  other 
negative,— the  negative  one,  or  that 
in  which  the  given  phenomenon  is 
absent,  is  not  the  direct  result  of 
observation  and  experiment,  but  has 
been  arrived  at  by  deduction.  As 
one  of  the  forms  of  the  Method  of 
Difference,  the  Method  of  Residues 
jiartakes  of  its  rigorous  certainty,  pro- 
vided the  previous  inductions,  those 
which  gave  the  effects  of  A  and  B, 
were  obtained  by  the  same  infallible 
method,  and  provided  we  are  certain 
that  C  is  the  onlg  antecedent  to  which 
the  residual  phenomenon  c  can  be  re- 
ferred ;  the  only  agent  of  which  we 
hod  not  already  calculated  and  flub> 
ducted  the  effect.  But  as  we  can 
never  bo  quite  certain  of  this,  tho 
evidence  derived  from  the  Method  of 
Residues  is  nut  complete  unless  we 


can  obtain  C  arttlicially  and  trjlt  iieptu 
rately,  or  unless  its  agency,  when  once 
suggested,  can  be  acconnted  for,  and 
proved  deductively,  from  known  lawn. 
Even  with  these  reservations,  the 
Method  of  Residues  is  one  of  the  most 
important  among  our  instrumentx  of 
discovery.  Of  aJl  the  methods  of  in- 
vestigating hin-s  of  nature,  this  is  tiio 
most  fertile  in  unexpected  results  : 
often  informing  us  of  sequences  in 
which  neither  the  cause  nor  the  effect 


enUy  ( 


n  at- 


tract of  tliemselves  the  attention  of 
observers.  The  agent  C  may  Iw  an 
obscure  circumstance,  not  likely  to 
have  been  perceived  Unless  sought 
for,  nor  likely  to  have  been  sought 
for  until  attention  had  been  awakened 
by  the  insufficiency  of  the  obvious 
causes  to  account  for  the  whole  of 
the  effect  And  c  may  be  so  dis- 
piised  by  its  intermixtiue  with  a  and 
I,  that  it  would  scarcely  have  pre- 
sented itself  spontaneously  aa  a  sub- 
ject of  separate  study.  Ot  these  uses 
of  the  method  we  shall  presently  c!to 
some  remarkable  examples.  The  canon 
of  the  Method  of  Residues  is  as  fol. 

Fourth  Cakon. 
StiMuet  from  any  phtjumunon  Mich 
part  at  ii  jl'DOxnt  bg  prtcimi  iatlnc- 
lioit»  to  be  tlie  gTerf  of  certain  anle- 
ctdenti,  and  the  residue  of  the  pheno- 
menon i»  the  tfircf  of  the  remahiin!/ 
atdecedeati. 


oins  a  class  nl  laws 


ipracticable 
by  any  of  the  three  methods  which 
I  have  attempted  to  characterise, 
namely,  the  laws  of  those  Pennauent 
Causes,  or  indestructible  natural 
agents,  which  it  is  iinposuble  either 
b>  exclude  or  to  isolate ;  which  we 
can  neither  hinder  from  being  pre- 
sent, nor  contrive  that  they  shall  be 
present  alone.  It  n-ould  appear  at 
first  sight  that  we  could  by  no  meana 
separate  the  effects  of  these  agents 
from  the  effects  of  those  other  pheno- 
mena with  ndiich  they  cannot  be  pre- 
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vented  from  co-exiHting.  In  respect, 
indeed,  to  intut  ot  the  peniianent 
causes,  no  such  difficiOty  eJcista ;  since, 
though  we  cannot  eliminate  them  aa  co- 
existing facts,  we  can  eliminate  them 
as  influencing  agents,  by  simply  trying 
our  experiment  In  n  local  situation 
beyond  the  limits  of  their  influence. 
The  pendulum,  for  example,  has  its 
oscillations  distuibed  by  the  vicinity 
i>[  A  mountain  :  we  remove  the  pen- 
liuluin  to  a  sufHciunt  distance  from 
tlie  iiiouutain,  and  the  disturbance 
ceases :  from  these  data  we  ce 
termine  by  the  Method  of  Diffi 
the  amount  of  effect  due  to  the  i 
tain  ;  and  beyond  a  certain  distance 
evei^thing  goes  on  precisely 
would  do  if  the  moontain  exerelseil 
no  influence  whatever,  which,  accord- 
ingly, we,  with  sufRdent  reason, 
clode  to  be  the  fact 

The  difficulty,  therefore,  in  apply- 
ing the  methods  already  treated  of  ' 
determine  the  effects  of  Vei 
Causei 


o  the   c 


which  it  is  impossible  for 
ont  of  the  local  limits  of  tli 
ence.  The  pendulum  can  be 
from  the  influeroe  of  the  1 
but  it  cannot  be  removed  from  the 
influence  of  the  earth :  we  cannot 
take  away  the  earth  from  the  pen- 
dulum, nor  the  pendulum  from  the 
earth,  to  ascertain  whether  it  would 
continue  to  vibrate  if  the  action  which 
the  earth  exerts  upon  it  were  with- 
drawn. On  what  evidence,  then,  dt 
we  ascribe  its  vibrations  to  the  oarth'i 
influence  T  Not  on  any  sanctioned 
by  the  Method  of  Difference;  for 
one  of  the  two  instonces,  the  negative 
instance,  is  wanting.  Nor  by  the 
Method  of  Agreement ;  for  though 
all  pendulums  sgrea  iu  this,  that  dur- 
ing their  oscillations  the  earth  is  al- 
ways present,  why  may  we  not  at 
well  ascribe  the  phenomenon  to  the 
■un,  which  is  equally  a  co-existen 
fact  in  aU  the  experiments*  It  ii 
evident  that  to  establish  even  so  simpli 
a  fact  of  causation  as  this,  there  wbj 
required  some  method  over  and  above 
those  which  we  have  yet  examined. 


As  another  example,  let  ne  take 
the    phenomenon    Heat.      Indepen- 
dently of  all  hypothesis  as  to  the  real 
ture  of  the  agency  so  called,  this 
!t  is  certain,  that  we  are  nnable 
exhaust  any  body  of  the  whole  of 
heat     It  is  equally  certmn  tliat 
one  ever  perceived  heat  not  eman- 
ating from   a  body.    Being  unable, 
then,  to  separate  Body  and  Heat,  we 
cannot  effect  such  a  variation  of  cir- 
cumstances as   the    foregoing   three 
methods  require ;  we  cannot  ascer- 
tain, by  those  methods,  what  portion 
of  the  phenomena  exhibited  by  any 
body  is  due  to  the  lieat  contained  in 
it     If  we  could  observe  a  body  with 
its  heat,  and  the  same  body  entirely 
ited    of    heat,    the    Method    of 
Difference  would  show  the  effect  due 
to  the  heat,  apart  from  that  due  to 
the  body.     If  we  could  observe  heat 
under  cireumatances  agreeing  iu  no- 
thing but  heat,  anil  therefore  not  char- 
acterised also  by  the  presence  of  a 
body,  we  could  ascertain  the  effects 
of  heat,  from  an  instance  of  heat  with 
body  and  an  instance  of  heat  with- 
it  a  body,  by  the  Method  of  Agree- 
ment ;  or  we  could  determine  hy  tlie 
Method  of  Difference  what  effect  was 

0  the  body,  when  the  remmnder 

1  was  due  to  the  heat  would  be 


and  without  them  the  application  of 
any  of  the  three  methods  to  the  solu- 
tion of  this  problem  would  be  illusory. 
It  would  be  idle,  for  instance,  to  at- 
tempt to  ascertain  tlie  effect  of  heat 
by  subtracting  from  the  phenomena 
exhibited  by  a  body  all  that  is  due 
to  its  other  properties  ;  for  as  we 
have  never  been  able  to  observe  any 
bodies  without  a  portion  of  beat  in 
them,  effects  due  to  that  beat  mi^ht 
fonn  a  part  of  tlie  very  results  which 
we  were  affectinj;  to  subtract  in  order 
thot  the  effect  of  heat  might  be  shown 
by  the  residue. 

If,  therefore,  tJiere  were  no  other 
methods  of  experimental  investiga- 
tion than  these  three,  we  should  be 
unable  to  dotermiue  the  effecla'doe 
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xnne.  But  wc  have 
Btill  B  resource.  Though  wo  canpot 
exclude  an  antecedent  oltogethar,  we 
may  be  able  to  produce,  or  nature 
ma^  produce  for  us,  some  modificatioii 
in  it  By  a  modilicatioD  is  here 
meant  a  change  In  it,  not  amounting 
to  ita  total  removal.  If  some  modi- 
fication in  the  antecedent  A  Ib  always 
followed  by  a  change  in  the  conse- 
quent 0,  the  other  consequents  b  and 
e  remuning  the  same ;  or  vict  ivriif, 
it  every  cliangB  in  a  is  found  to  have 
been  preceded  by  some  modification 
in  A,  none  being  observable  in  auy 
of  the  other  antecedents ;  we  may 
safely  conclude  that  a  is,  wholly  or 
in  part,  an  effect  traceable  to  A,  or 
at  least  in  some  way  connected  with 
it  throQgh  causation.  For  example, 
in  the  case  of  heat,  though  we  can- 
not expel  it  altogether  from  any 
body,  we  CUD  modify  it  In  quantity, 
we  can  increase  or  diminish  it ;  and 
doing  80,  we  find  by  the  various 
methods  of  experimentation  or  obser- 
vation already  treated  of,  that  such 
increase  or  diminution  of  heat  is  fol- 
lowed by  expansion  or  contraction  of 
the  body.  In  this  manner  we  arrive 
at  the  conclusion,  otherwise  unattain- 
able by  uSi  that  one  of  the  effects  of 
heat  ia  to  enlarge  the  dimensions  of 
bodies  ;  Or  what  is  the  same  thing  in 
Other  words,  to  widen  thu  distances 
between  their  particles. 

A  change  in  a  thing,  not  amounting 
to  its  total  removal,  that  k,  a  change 
which  leaves  it  still  the  same  thing 
it  was,  must  be  a  change  either  in  its 
quantity,  or  in  some  of  its  variable 
relations  to  other  things,  of  which 
variable  relations  the  principal  is  its 
position  in  space.  In  the  previous 
example,  the  modification  which  was 
produced  in  the  antecedent  waa  an 
alteration  in  its  quantity.  Let  ns 
now  suppose  the  question  to  be,  what 
influence  the  moon  exerts  on  the  sur- 
face of  tlie  earth.  We  cannot  tiy  an 
experiment  in  the  abaence  of  the 
moon,  BO  as  to  oliserve  what  terrestrial 
phenomena  her  annihilation  would 
put  an  end  to ;  but  when  we  find  that 


all  tho  variations  in  tlw  jnnllm  of 
the  moon  are  followed  by  eftrrespond- 
ing  variations  in  the  time  and  place 
of  high  water,  ths  place  being  always 
rfther  the  part  of  the  earth  which  is 
nearest  to,  or  that  which  is  most  re- 
mote from,  the  moon,  we  have  ample 
evidence  that  the  moon  is,  wholly  or 
partially,  the  cause  which  determines 
the  tides.  It  very  commonly  happens, 
as  it  does  in  this  instance,  that  the 
v.-iriations  of  an  effect  arc  correspon- 
dent, or  analogous,  to  those  of  its 
cause ;  as  the  moon  moves  farther 
towai'ds  the  eaat,  the  high-water  point 
does  the  same  r  but  this  is  not  an  in- 
dispensable condition,  as  maybe  seen 
in  the  same  example  {  for  along  with 
that  high-ivater  point  there  ia  at  the 
same  instant  another  high- water  point 
dlamutricully  opposite  to  it,  and  which, 
therefore,  of  necessity,  moves  towards 
the  west,  as  the  moon,  followed  by 
the  nearer  of  the  tide -waves,  advances 
towards  the  east :  and  yet  both  these 
motions  are  equally  ^ecta  of  the 
moon's  motion. 

That  the  oscillations  of  the  pendu- 


by  similar  evidence.  Thoaeos 
take  place  between  equidistant  points 
on  the  two  sides  of  a  tine,  which, 
being  perpendicular  to  the  earth, 
varies  with  every  variation  in  the 
earth's  position,  either  in  space  or 
relatively  to  the  object.  Speaking 
accurately,  we  only  know  by  the 
method  now  characterised  that  all 
terrestrial  bodies  tend  to  the  earth, 
and  not  to  some  unknown  fixed  point 
lying  in  the  same  direction.  In  eveiy 
twenty-four  hours,  by  the  earth's 
rotation,  the  line  drawn  from  the 
body  at  right  angles  to  the  earth 
coincides  successively  with  all  the 
radii  of  a  circle,  and  in  the  course  of 
six  months  the  place  of  that  circle 
varies  byneartytwo  hundred  millions 
of  miles  ;  yet  In  all  these  changes  of 
the  earth's  position,  the  line  in  which 
bodies  tend  to  fall  continues  to  be 
directed  towards  it :  which  proves 
that  terrestrial  gravity  Is  directed 
to  the  earth,  and  not,  as  was  once 
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fancied  by  lotne,  to  a  fixed  point  of 


The  method  by  which  theee  re- 
Btilts  were  obtuned  msT  be  termal 


FiTTH  Canon. 

WiaUver  phtaomeaon  varift  in  any 
manner  tehmever  anolhtr  plunomenoii 
taria  in  »omt  jarliaitar  manner,  i> 
litlier  a  cauK  or  on  ^kI  of  that  photo- 
mtaon,  or  it  ttamtcUd  vith  it  tkjvuyk 
ttme  fiuA  of  captation. 

The  lost  clause  is  subjoined  becanse 
ft  by  DO  means  follows,  when  two 
pheDOmena  ftocompaay  each  other  In 
tbeir  i-nriaKons,  that  the  one  ia  cause 
and  the  other  effect.  The  Rama  tbing 
may,  and  indeed  must  happen,  sup- 
posing Ihem  to  be  two  different  effects 

method  alone  it  wonld  never  be  poa- 
nble  to  aecertain  which  of  the  eup- 
poaitjona  ij  the  thio  one.  The  only 
way  to  solve  the  donbt  wonld  be  that 
wt:ach  we  have  so  often  adverted  to, 
Til.  by  endeavouring  to  ascertain 
whether  we  can  produce  the  one  set 
of  variations  by  means  of  the  other. 
In  the  case  of  beat,  for  example,  by 
increasing  the  temperature  of  a  body 
we  increase  its  bnlk,  but  by  inoresa- 
jng  its  bulk  we  do  not  increase  iti 
temperature  ;  on  the  contrary,  (aa  in 
the  rarefaction  of  air  under  the  m- 
ceiver  of  an  air-pump,)  we  generally 
diminish  it ;  therefore  heat  is  not  an 
effect,  but  a  cause,  of  mcrease  of  bulk. 
If  we  cannot  ourselves  produce  the 
variations,  we  must  endeavour,  thongh 
it  is  an  attempt  which  ia  ecldom  suc- 
cessful, to  find  them  prodnced  by 
nature  in  some  case  in  which  the  pre- 
existing circumEtancea  are  perfectly 

It  is  scarcely  necessary  to  Kay,  that 
in  order  to  ascertain  the  uniform  con- 
ariatjons  in  the  effect 


endeavonr  to  retain  all  the  other 
antecedents  undianged,  while  that 
particular  one  is  subjected   to   the 


precautions  must  be  nsed  as  in  any 
other  case  of  the  determination  of 
nn  invariable  sequence.     We  must 


requisite  a 

other  words,  that  v, 

ranted  in  inferring   causation  from 

concomitance  of  variations,  the  con- 
comitance itself  must  lie  proved  by 
the  Method  of  Difference. 

It  might  at  fir^t  appear  that  the 
Method  of  Concomitant  Variation^ 

causation  in  general,  natneiy,  that 
eveiy  modification  rf  the  cause  ia 
followed  by  a  change  in  the  effect. 
And  it  does  usually  happen  that  when 
aphenomenon  A  causes  aphenomenou 
a,  any  variation  in  the  quantity  or  in 
the  various  relations  of  A  is  uniformly 
followed  by  a  variation  in  the  quan- 
tity or  relations  of  a.  To  take  a 
familiar  instance,  that  of  gravitation. 
The  sun  causes  a  certain  tendency  to 
motion  in  the  earth ;  here  we  have 
cause  and  effect ;  but  that  tendency 
is  toitnnfc  the  son,  and  therefore 
varies  in  direction  as  the  sun  varies 
in  the  relation  of  position  ;  and  more- 
over the  tendency  varies  in  intensity, 
in  a  certain  numerical  correspondenca 
to  the  sun's  distance  from  the  eartli, 
that  is,  according  to  another  relation 
of  the  sun.  Thus  we  see  that  there 
is  not  only  nn  invariable  connection 
between  the  sun  and  the  earth's 
gravitation,  but  that  two'of  the  rela- 
tions of  the  sun,  ita  position  with 
respect  to  the  earth  and  its  distance 
from  the  earth,  are  invariably  con- 
nected as  antecedents  with  the  quan- 
tity and  direction  of  the  earth's  gravi- 
tation. The  cause  of  the  eartli'a 
gravitating  at  all  is  simply  the  sun  ; 
but  the  cause  of  its  gravitating  with 
n  given  intensity  and  in  a  given 
direction  is  the  eristence  of  the  sun 
in  a  given  direction  and  at  a  given 
distance.  It  is  not  strange  that  a 
modified  cause,  which  is  in  truth  a 
different  cause,  should  produce  a  dif- 
ferent effect. 

Although  it  is  for  the  most  part 
true  that  a  modification  of  the  cause 
is  followed  by  a  modification  of  the 
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fflect;  the  Method  ot  Concomitant 
Variationa  does  not,  however,  pre^ 
suppose  this  aa  an  axiom.  It  only 
Tequirea  the  converse  prcwBJtion, 
that  anything  on  whoee  modiootious, 
modifluatioDa  of  an  effect  are  invari- 
sbly  conseqaent,  toust  be  the  cause 
(or  oonnected  with  the  cause)  of  that 
effect ;  a  propositiuii,  the  truth  o( 
which  is  evident ;  tor  if  the  thing 
itscK  bad  no  influence  on  the  effect, 
neither  could  the  modifiuitiuns  of  the 
thing  have  any  influence.  If  ttie 
stars  have  no  power  over  the  fortunes 
of  mankind,  it  ia  implied  in  the  very 
terms  that  the  conjunctions  or  uppo- 
sitiona  of  different  stan  cau  have  no 
Huch  power. 

Although  the  most  striking  applica- 
tions of  the  Method  of  Conooinitant 
Variationa  take  ploctt  in  the  cases 
in  which  the  Method  of  Difference, 
strictly  so   called,    is   impossible,   its 

may  often  usefully  follow  after  the 
Method  of  Difference,  to  give  addi- 
tional precision  to  a  solutjon  which 
tliat  has  found.  ^Vhen  by  the  Method 
of  Difierence  it  has  Erst  beeu  ascer- 
tained that  a  certain  c^ject  produces 
a  certain  effect,  the  Method  of  Con- 
cumibuit  Variations  may  be  usefully 
called  in  to  deternrine  according  to 
what  law  the  quantity  or  the  different 
relations  of  the  effect  follow  those 

Ua-***^  glj^he  casem^ShiS'this  method 

odmita  of  the  moat  extenaive  omploy- 
ment  is  that  in  which  the  variations 
of  the  cause  are  variations  of  quan- 
tity. Of  such  variations  we  may  in 
general  affirm  with  safety  that  they 
will  be  attended  not  only  with  varia- 
tions, but  with  similar  variations  of 
the  effect :  the  proposition,  that  more 
of  the  cause  is  followed  bv  more  of 
the  effect,  being  a  corollary  from 
the  principle  of  the  Coniposition  of 
Causes,  which,  as  we  have  seen,  is  the 
general  rule  of  causatian ;  cosea  of 
the  opposite  description,  in  which 
causes  change  their  properties  on 
being   conjoined   with   uae    onothi-r, 


being,  on  the  contrary,  apectal  and  ex* 
ceptionaL  Su|>pO)*e,  then,  that  when 
A  changes  in  quantity,  a  also  changes 
in  quantity,  and  in  such  a  manner 
that  we  can  trace  the  numerical  rela- 
tion which  the  changes  of  the  one  bear 
to  such  changes  of  the  other  as  take 
place  within  our  limits  of  observation. 
We  may  then,  with  certain  precau- 
tions, nejlely  conclude  that  the  same 
numerical  relation  will  hold  beyond 
those  limita.  If,  for  instance,  we  find 
that  when  A  is  double,  a  is  double  ; 
that  when  A  is  treble  or  quadr<iple, 
a  ia  treble  or  quadruple ;  we  may 
ccnclnde  that  if  A  were  a  half  or  a 
third,  a  would  be  a  half  or  a  third  ; 
and  finally,  that  if  A  were  annihi- 
lated, a  wnuld  bs  annihilated ;  and 
that  a  is  wholly  the  effect  of  A,  or 
wholly  the  effect  of  the  same  cause 
with  A.  And  ao  with  any  other 
numerical  relation  according  to  which 
A  and  a  would  vanish  simultaneously ; 
aa,  for  instance,  if  a  were  proportional 
to  the  square  <^  A.  If,  on  the  other 
hand,  a  is  not  wholly  the  effect  of  A, 
but  yet  varies  when  A  varies,  it  ia 
prolMbly  a  mathematical  f unctjon  not 
of  A  alone,  but  of  A  and  something 
else ;  its  changes,  for  example,  may 
be  such  aa  would  occur  if  part  of  it 
remained  constant,  or  varied  on  some 
other  principle,  and  the  remainder 
varied  in  some  numerical  relation  to 
the  I'ariationa  ot  A.  In  that  case, 
when  A  diminiahes,  a  will  be  seen  to 
approach  not  towards  zero,  but  to- 
wards some  otfier  limit ;  and  when 


indicate  what  that  limit  is,  if  c 
stont,  or  Uie  law  of  its  variatioi 
variable,  the  limit  will  exactly  m 
aure  how  much  of  o  ia  the  effect 


uf  A  (or  of  the  cause  of  A). 


These  B 


I,  howt 


not  be  drawn  without  certain  precau- 
tious. In  the  Erst  place,  the  posd- 
bility  ot  drawing  them  at  all  mani- 
festly Hupposea  that  we  are  acquainteil 
not  only  with  the  variations,  but  with 
the  abaolute  quantities  both  of  A  ami 
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a.  If  we  Aa  not  know  tbe  total  quan- 
tities, we  cannot,  of  cotme,  determine 
the  real  numerical  relation  occonling 
to  which  those  quantitiea  vary.  It 
is  therefore  an  error  to  conclude,  as 
Borne  have  concluded,  that  because 
increase  of  heat  expands  hodies,  that 
is,  inorea*es  the  distance  hetween 
their  particles,  thi^refore  the  distance 
is  whollv  the  effect  of  heat,  and  that 
if  we  could  entirely  exhaust  the  body 
of  its  heat,  the  particles  would  be  in 
complete  contact.  This  is  no  more 
than  a  guess,  and  of  the  most  hazard- 
ous sort,  nut  a  legitimate  induction  ; 
for  since  we  neither  know  1 
heat  there  is  iu  any  body 
th  real  d  ta  ce  betw 
f  t  part  I  s,  w  can 
wh  th      th    CO  1 


II  t 


f  th 


f  th  dis- 
f  U  w  the 
ti     f  heat 


w  uld 


t  th  t  th  tw  [ 
amsh  m  Itjuieo  ly 
In  contrast  with  this,  let  us  consider 
a  case  in  which  the  absolute  quan- 
tities are  known — the  case  contem- 
plated in  the  first  law  of  motion, 
viz.  tliat  all  bodies  in  motion  con- 
tinue to  move  in  a  straight  line  with 
icity  until  acted  upon  by 


ivfor. 


This  I 


irraduallj  abate  their  velocitY  and 
nt  last  sto^ ;  which  accordingly  the 
rmcienta,  with  their  indudioper  enu- 
menUionem  timplicein,  imagined  to  be 
tbe  law.  Every  moving  body,  how- 
ever, encounters  various  obstacles,  as 
friction,  the  resistance  of  the  atmos- 
phere, &IX,  which  we  know  by  daily 
experience  to  be  causes  capable  of 
destroying  motion.  It  was  suggested 
that  the  whole  of  the  retafdatiun 
might  be  owing  to  these  causes.  How 
was  this  inquired  into  I  If  the  ob- 
Etacles  could  have  been  entirely  re- 
moved, the  case  would  have  been 
amenable  to  the  Method  of  Differ- 
ence.    They  could 


tlie  Method  of  Concomitant  Varia- 
tions, This  accordingly  being  em- 
ployed, it  was  found  that  every  dimi- 
nution of  the  obstacles  diminished 
the  retardation  of  the  motion ;  and 
inasmuch  as  in  this  case  (unUke  the 
case  of  heat)  tbe  total  quantities  both 
of  the  antecedent  and  of  the  conse- 
quent were  known,  it  was  practicable 
to  estimate,  with  an  approach  to  ac- 
curacy, both  the  amount  oE  the  re- 
tardation and  the  amount  of  the 
retarding  causes  or  resistances,  and 
to  judge  how  near  they  both  were 
to  l>eiug  exhausted  ;  and  it  i^tpeared 
that  the  effect  dwindled  as  r^dly, 
and  at  each  step  was  as  far  on  tbe  road 
towards  annihilation,  as  the  cause 
was.  The  simple  oscillation  of  » 
weight  suspended  from  a  fixed  point, 
and  moved  a  little  out  of  the  pei^ten- 
dicular,  which    in   ordinary   circum- 

prolonged  in  Borda's  experiments  to 
more  than  thirty  hours,  by  diminish- 
ing as  much  as  possible  the  friction 
at  the  point  of  suspension,  and  by 
making  the  body  oscillate  in  a  space 
exhausted  as  nearly  as  possible  of  its 
air.  There  could  therefore  be  no  hesi- 
tation in  assigning  the  whole  of  the 
retardation  of  motion  tu  the  influence 
of  the  obstacles  ;  and  since,  after  sub- 
ducting this  retardation  from  the  total 
phenomenon,  the  remunder  was  an 
uniform  velocity,  the  result  was  tlie 
ptopceition  known  aa  the  first  Law 
of  Motion. 

There  is  also  another  cbaracteristic 
uncertainty  affecting  the  inference 
that  the  law  oE  variation,  which  the 
quantities  observe  within  our  limits 
of  observation,  will  hold  beyond  tboso 
limits.  There  is,  of  course,  in  the  first 
instance,  the  possibility  that  beyond 
the  limits,  ana  in  circumi ' 
fore  of  which  we  have  n 
perience,  some  connterai 
might  develop  itself ;  ei 
agent, oranew  propertyo 
concerned,  which  lies  dor 
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diotions  et  effucU ;  bat  It  U  not 
pecttltarlj  Applicable  to  the  Method 
of  Concomitant  Variations.  The  nn- 
eertain^  however,  of  which  I  sm 
about  to  speak  ia  chimcteristlc  of 
that  method,  especially  in  the  casen 
fn  which  the  oitreme  limitfl  of  onr 
observation  are  rery  narrow  in  com- 
parison with  the  possible  variations 
m  the  quantities  of  the  pheno- 
mena. Anyone  who  has  the  slightest 
acquaintance  with  oathematics  is 
aware  that  very  different  laws  of 
variation  may  produce  numerical  rx' 
miltB  which  differ  but  slightly  from 
one  another  within  narrow  limits ; 
and  it  is  often  only  when  the  absolote 
amounts  of  variation  are  considerable 
that  the  difference  between  the  re- 
sults given  by  one  law  and  by  another 
becomes  appreciable.  When,  there- 
fore, such  variations  in  the  quantity 
of  the  antecedents  as  we  have  the 
means  of  observing  are  small  in  com- 
parison with  the  total  qaantities,  there 
IS  much  danger  lest  we  should  mis- 
take the  numerical  law,  and  be  led 
to  misc^culate  the  variations  which 
would  take  place  beyond  the  limits  ; 
a  miscalculation  which  would  vitiate 


any  conclusion  respecting  the  de- 
pendence of  the  affect  upon  thecanse, 
that  could  be  founded  on  those  varia- 
tions. Examples  are  not  wanting  of 
such  mistakes.  "The  fonnulte,"  says 
Sir  John  Hersche!,*  "which  have  been 
empirically  dednced  for  the  elasticity 
of  steam,  (till  very  recently,)  and  those 
for  the  resistance  of  iiuida,  and  other 
similar  subjects,"  when  relied  on  be- 
yond the  limits  ot  the  observations 
from  which  they  were  deduced,  "  have 
almost  invariably  failed  to  support 
the  theoretical  structures  which  have 
been  erected  on  them. " 

In  this  uncertainty,  tho  conclusion 
we  may  draw  from  the  concomitant 
variations  of  a  and  A,  i«  the  existence 
of  an  invariable  and  exclusive  con- 
nection between  them,  or  lo  the  per- 
manency of  the  same  numerical  rela- 
tion between  their  variations  when 

•  DUconrKOHlhe  Sliidj/o/NaturalPhibi- 


'  the  quantities  am  much  greater  or 
smaller  than  those  which  we  have  bad 
the  means  of  observing,  cannot  be 
considered  to  rest  on  a  complete  in- 
duction. All  that  in  such  a  case  can 
be  regarded  as  proved  on  the  subject 
of  canaation  Is,  that  there  is  somo 
connection  between  the  two  pheno- 
mena ;  that  A,  or  something  which 
can  influence  A,  must  be  dm  of  the 
causes  which  collectively  determine  a.. 
Wo  may,  however,  feel  assured  that 
the  relation  which  we  have  observeil 
to  exist  between  the  variations  of  A 
and  n,  will  hold  true  in  all  cases  which 
fsll  between  the  same  extreme  limits ; 
that  is,  wherever  the  utmost  increase 
or  diminution  in  which  the  resolt  has 
been  found  by  observation  to  coincide 
with  the  law,  is  not  exceeded. 

The  four  methods  which  it  has  now 
been  attempted  to  describe  are  the 
only  possible  modes  of  experimental 
inquiry — of  direct  induction  d  poi- 
teriori,  as  distinguished  fiom  deduc- 
tion ;   at  least,  I  know  not,  nor  am    , 
able  to  im^ne,  any  others.     And    1 
even  of  these,  the  Method  of  Resi- 
dues, as  we  have  seen,  is  not  inde- 
pendent of  deduction ;  thou^,  as  it  ' 
also  requires  epecifie  experience,   it 
may,  without  impropriety,  be  included    ' 
amoi^  metJiods  of  direct  observation 
and  experiment. 

These,  then,  with  such  assistance 
as  can  be  obtained  from  Deduction, 
compose  the  available  resonrees  of  the 
human  mind  for  ascertaining  the  laws  | 
of  the  succession  of  phenomena.  Be- 
fore proceeding  to  point  out  certain 
circumstances  by  which  the  employ- 
ment of  these  methods  ia  snbjected  to 

and  of  difficulty,  it  is  expedient  to 
illustrate  the  use  of  the  methods  by 
suitable  examples  drawn  from  actual 
physical  iuvestigations.  These,  ac- 
cordingly, will  form  the  subject  of 
the  succeeding  chapter. 
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S  t.  I  SMALL  select,  AS  n  I 
Amplr^,  an  interesting  fipeculi 
one  of  the  most  eniinent  of  theoretical 
themiats,  Baron  Liebig.     The  obii 
in  riew  ia  to  ascertain  the  immediate 
arnse  Of  the  death  produced  bj  metal- 
lic poisons. 

Araenioaa  acid  and  the  saltB  of  lead, 
bismuth,  copper,  and  mercury,  if  in- 
troduced into  the  animal  organiBm, 
except  in  the  smallest  doses,  destroy 
life.  These  facts  have  long  been 
knom:,  as  insulated  truths  of  the 
lowest  order  of  generalisation ;  but 
it  was  reserved  for  LIsMg,  by  an  apt 
employment  of  the  first  two  of  our 
methods  of  experimental  inquiry,  to 
connect  these  truths  together  by  a 
higher  induction,  pointing  ont  what 
property,  common  to  all  these  dele- 
tenons  substances,  is  the  really  operat- 
ing cause  of  their  fatal  effect 

When  solutions  of  these  substances 
are  placed  in  sufficiently  close  contact 
with  many  animal  products,  albnmen, 
mQk,  muscniar fibre,  and, 


r  salt  1< 


s  the 


water  in  which  it  was  dissolved,  and 
enters  into  combination  with  the  ani- 
mal snbstancB :  which  substance,  after 
being  thus  acted  upon,  is  found  to 
have  lost  its  tendency  to  spontaneous 
decomposition  or  putrefaction. 

Obeervation  also  shows,  !□  cases 
where  death  has  been  produced  by 
these  poisons,  that  the  parts  of  the 
body  with  which  the  poisonous  sub- 
Stances  have  been  brought  into  con- 
tact do  not  afterwards  putrefy. 

And,  finally,  when  the  poison  has 
been  supplied  in  too  smiUl  a  quantity 
to  destroy  life,  eschars  are  prodaceiL 
that  is,  certain  superficial  portions  of 
the  tissues  ace  destroyed,  which  are 
afterwards  thrown  off  by  the  repara- 
tive process  taking  place  in  the  healthy 

These  three  seta  of  instances  admit 
of    beint!  treated   according  to  the 


Method  of  Agreement.  Iij  all  of 
them  the  metallic  compounds  are 
brought  into  contact  with  the  sub> 
stances  which  compose  the  human 
or  animal  body ;  and  the  instances  do 
not  seera  to  agree  in  any  other  cir- 
cumstanoe.  The  remaining  antece- 
dents ore  as  different,  and  even  oppo- 
sit*,  as  they  could  possibly  be  made  ; 
for  in  some  the  animal  substances 
exposed  to  the  action  of  the  poisons 
are  in  a  state  of  life,  in  others  only 
in  a  state  of  oi^nixation,  in  others 
nut  even  in  that.  And  what  Is  the 
result  which  follows  in  ail  the  coses  ? 
The  conversion  of  the  animal  sub- 
stance (by  combination  with  the 
Eoison)  into  a  chemieal  compound, 
eld  together  by  so  powerful  a  force 
as  to  resist  the  subirequent  action  of 
the  ordinary  causes  of  decomposition. 
Now,  organic  life  {the  necessary  con- 
dition of  sensitive  life)  consisting  in 
a  continual  state  of  decomposition 
and  recompoeition  of  the  <Ufferent 
organs  and  tissues,  whatever  inca- 
pacitates them  for  this  decomposition 
destroys  life.  And  thus  t^  proxi- 
mate caose  of  tiie  death  produ(%d  by 
this  description  of  poisons  is  aacer- 
tained,  as  far  as  the  Method  of  Agree- 
ment can  ascertain  it. 

Xict  us  now  bring  our  conclusion  to 
the  test  of  the  Method  of  Difference. 
Setting  out  from  the  case«  already 
mentioned,  in  which  the  antecedent 
is  the  presence  of  substances  forming 
with  the  tissues  a  compoand  incap- 
able of  putrefaction,  (and  d  fortiori 
incapable  of  the  chemical  actions 
which  conalitutB  life,)  and  the  con- 
seqtient  is  death,  either  of  the  whole 
organism,  or  of  some  portion  of  it; 
let  us  compare  with  these  casea  other 
cases,  aa  much  resembling  them  as 
possible,  but  in  which  that  effect  is 
not  produced.  And,  first,  "many  in- 
soluble bosic  salts  of  arsenious  acid 
known  not  to  be  poisonous.  The 
substance  called  alkargen,  discovered 
by  Bunsen,  which  contains  a  very 
la:^e  quantity  of  arsenic,  and  ap- 
proaches veiy  closely  in  composition 
to  the  organic  a       ' 
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found  in  the  body,  hu  not  the  Blighteet 
injurious  action  upon  the  oi^niem." 
Now  when  these  aubatances  ar«  brought 
into  contact  with  the  tisBnea  id  any 
way,  they  do  not  combine  with  them  ; 
they  do  not  arrBat  their  progress  to 
decomposition.  Ab  far,  therefore,  OB 
these  InntknccB  go,  it  appears  that 
when  the  effect  in  abeent,  it  is  by 
leason  of  the  absence  of  that  ante-' 
cedent  which  we  had  already  good 
ground  for  oonaiderinn  oa  the  piuxi- 

But  the  rigotouB  conditions  of  the 

Method  of  Difference  are  not  vet 
satisfied  ;  for  we  cannot  be  sure  that 
these  unpoisonouB  budiea  agree  with 
the  poisonous  subBtanceB  in  every  pro- 
perty, except  the  particular  one  of 
entering  into  a  difficultly  deoompoe- 
abls  compound  with  the  animal  tis- 
sues. To  render  the  method  strictly 
applicable,  we  need  an  ioBtance,  nut 
of  a  different  substance,  but  of  one  of 


■tanoeB  which  would  prevent  it  from 
forming,  with  the  tissnes,  the  sort  uf 
compound  in  question ;  and  then,  if 
death  does  not  follow,  our  case  is  made 
ont.  Now  BUcli  Inetancea  are  afforded 
by  the  antidotes  to  these  poisons. 
For  example,  in  case  of  pmsoning  by 
arsenious  acid,  if  hydrated  peroxide 
of  irou  is  administered,  the  destructive 
Mgeacy  is  instantly  checked.  Now  this 
peroxide  is  known  to  combine  with 
the  acid,  and  form  a  compound,  which, 
being  insoluble,  cannot  act  at  all  on 
nniinal  tissues.  So,  sgaju,  sugar  is 
a  well-known  antidote  to  poisoning 
by  salts  of  copper ;  and  sugar  reduces 
those  salts  either  Into  metallic  copper, 
or  into  the  red  sub-oiide,  neither  of 
which  entera  into  combination  with 
animal  matter.  The  disease  called 
painter's  oolic,  so  oummon  in  manu- 
factories of  white  lead,  is  unknown 
where  the  workmen  are  accustomed 
to  take,  as  a  preservative,  sulphuric 
^  add  lemonade  (a  solution  of  sugar 
rendered  add  by  sulphuric  acid). 
Now  diluted  sulphuric  add  has  the 
property  of  decomposing  all  com- 
poviida  of  lead  with  iH^anic  matter. 


of   preventing  them   from   being 

There  io  another  class  of  iustances, 
the  nature  required  by  the  Method 
of  Difference,  which  seem  at  first 
eight  to  conflict  with  the  theoiy. 
Soluble  salts  of  silver,  such,  for  in- 
stance, as  the  nitrate,  have  Uie  same 
stiffening  antiseptic  effect  on  decom- 
posing animal  substances  as  corro- 
sive aubliuuita  and  the  must  deadly 
metallic  poisons ;  and  when  applied 
to  the  external  parts  of  the  body,  the 
nitrate  is  a  powerful  caustic,  depriv- 
ing tliose  pairts  of  all  active  vitality, 
and  causing  them  to  be  thrown  off  by 
the  neighbouring  living  stnictnres,  in 
the  form  of  an  eschar.  The  nitrate 
and  the  other  salts  of  silver  oughts 
then,  it  would  seem,  if  the  tbeoiy  bs 
correct,  to  be  poisonous ;  yet  they 
may  be  administered  internally  with 
perfect  impunity.  From  this  apparent 
exception  arises  the  atrungest  confir- 
mation which  the  theory,  baa  yet 
received.  Nitrate  of  silver,  in  spite 
of  its  chemical  pinpertjea,  does  not 
poison  when  introduced  into  the 
stomach ;  but  in  the  stomach,  as  in 
all  animal  liquids,  there  ia  common 
aalt ;  and  in  the  stomach  there  is  also 
free  muriatic  acid.  These  substajices 
operate  as  natural  antidotes  com- 
buiing  with  the  nitrate,  and,  if  its 
quantity  is  not  too  greats  immediately 
converting  it  into  chloride  of  silver; 
a  subetance  very  slightly  soluble,  and 
tlierefore  incapable  of  combining  with 
the  tiasuea,  although  to  the  extent  of 
its  solubility  it  has  a  medicinal  influ- 
ence, through  an  entirely  different  class 
of  organic  actions. 

The  preceding  instances  have  afford- 
ed  an  induction  of  a  high  Order  of 
conclusiveness,  illustrative  of  the  two 
simplest  of  our  four  methods,  though 
not  rising  to  the  maximum  of  cer- 
tainty which  the  Method  of  Differ- 
ence, in  its  most  perfect  exemplifi- 
cation, ia  capable  of  affording.  For 
(let  ns  not  forget)  the  positive  in- 
stance and  the  negative  one  which  tho 
rigour  of  that  method  requins,  ought 
to  differ  only  in  the  presence  or  ab* 
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Now,  in  the  preceding  argument,  they 
differ  in  the  preatjnce  or  nbBence  not 
of  Baingle  circutmlance,  but  of  s.  single 
tablUoKe;  and  as  every  substaDce  hae 
innumerable  properties,  there  is  no 
knowing  what  niiiober  of  real  difier- 
encBB  are  involied  in  what  ia  nomi- 
nally and  apparently  only  one  differ- 
ence. It  IB  conceivable  that  the 
antidote,  the  peroxide  of  iron,  for 
example,  may  counteract  the  poison 
through  some  other  of  its  properties 
than  that  of  forming  an  insoluUe 
compound  with  it ;  and  if  so,  the 
theory  would  fait  to  the  ground,  so 
far  as  it  is  supported  by  that  instance. 
Thissourceof  uncertainty,  which  ia  a 
serious  hindrance  to  all  eitenaive 
generalisations  in  chemistry,  is  how- 
ever reduced  in  the  present  case  to 
almost  the  lowest  degree  possible, 
when  we  find  that  not  only  one  sub- 
stance, but  many  substances,  possess 
the  capacity  of  acting  as  antidotes  to 
metallic  poisons,  and  that  ajl  these 
agree  in  the. property  of  forming  in- 
soluble compounds  with  the  poisons, 
while  they  cannot  be  ascertained  to 
agree  in  any  other  property  whatso- 
ever. We  have  thas,  in  favour  of  the 
theory,  all  the  evidence  which  con  bo 
obtained  by  what  we  termed  the  In- 
r  the 


obtained  by  what  we  term 
direct  Method  of  Differen 


called,  may  approach  indefinitely  near 
to  it. 

g  z.  Let  the  object  be  *  to  ascertain 
the  law  of  what  is  termed  indiutd 
electricity;  to  find  under  what  condi- 
tions any, electrified  body,  whetboi 
positively  or  negatively  electrified 
gives  rise  to  a  contrary  electric 


of  my  Boienti^lustTKlauns,  I  am  In^ 
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of  the  phenomenon  to  be  investigated 
is  the  following.  Around  the  prime 
conductors  of  an  electrical  machine, 
the  atmosphere  to  some  diatancejOr 
any  conducting  surface  suspendedln 
that  atmosphere,  is  found  to  be  in  on 
electric  condition  opposite  to  that  of 
the  prime  conductor  itself.  Near  and 
around  the  positive  prijne  conductor 
there  is  negative  electricity,  and  near 
and  around  the  negative  prime  con- 
ductor there  is  positive  electricity. 
When  pith  balls  are  thought  near  to 
either  of  the  conductora,  they  becouia 
electrified  with  the  opposite  electri- 
city to  it ;  either  receiving  a  share 
frem  the  already  electrified  atmos- 
phere by  conduction,  or  acted  upon 
by  the  direct  inductive  influence  nf 
the  conductor  itself ;  they  are  then 
attracted  by  the  conductor  to  which 
they  are  in  opposition ;  or,  if  with- 
drawn in  their  electrified  state,  they 
will  be  attracted  by  any  oUier  oppo- 
sitely charged  body.  In  like  manner 
the  hand,  if  brought  near  enough  to 
the  conductor,  receives  or  givee  sn 
electric  dischai^e.  Now  we  have  no 
evidence  that  a  charged  conductor 
can  be  suddenly  discharged  unless  by 
the  approach  of  a  budy  oppositely 
electrified.  In  the  cose,  therefore,  of 
the  electric  machine,  it  appears  Uiat 
the  accumulation  of  elec^eity  in  an 
insulated  conductor  is  always  accom- 
panied by  the  excitement  d  the  con- 
trary electricity  in  the  surrounding 
atmosphere,  and  in  every  conductor 
placed  near  the  former  conductor.  It 
does  dot  seem  possible,  in  this  case, 
to  produce  one  electricity  by  itself. 

Let  us  now  examine  all  the  other 
instances  which  we  can  obtain  re^ 
sembling  this  instance  in  the  given 
consequent,  namely,  the  evolution  of 
an  opposite  electricity  in  the  neigh- 
bourhood of  an  electrified  body.  As 
one  remarkable  instance  we  have  the 
Leyden  jar ;  and  after  the  splendid 
experiments  of  Faraday  in  complete 
and  final  establishment  of  the  sub- 
stantial identity  of  magnetism  and 
elecbridty,  we  may  cite  the  nu^oet, 
both  the  natural  and  the   eleoti" 
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ratgitet,  in  neitber  tt  which  It  b 
piwnbla  tn  piuduce  one  kind  of  elec- 
tricity bj  ibwif,  or  (o  charge  one  pdu 
without cjiarjjing  an  oj^xMite  pule  with 
tlie  contrary  electricity  at  the  auae 
time.  We  caunot  have  •  nuiguet 
with  one  pole  :  if  we  break  a  natural 
loaditunc  into  >  thousaad  pieces,  each 
piece  will  have  its  two  oppositely  elec- 
trified poleu  complete  within  itself.  In 
the  voitaic  circuit,  again,  we  camiot 
have  one  current  witliout  ita  oppmite. 
In  the  ordinary  riectric  machine,  the 
^lagg  cylinder  or  pUte,  and  the  robber, 
aouuire  opi>03it«  electricities. 

From  all  these  inatanceg,  treated 
by  the  ftlethod  of  Agreemeat,  a  gene- 
ral law  appears  to  reault.  The  in- 
HtanceB  embrace  all  tile  known  modes 
in  which  a  body  can  become  charged 
witii  electricity ;  and  in  all  of  them 
there  ia  found,  a»  »  concomitant  or 
consequent,  the  excitement  of  the 
opposite  electric  state  in  some  other 
body  or  boiliee.  It  seeois  to  follow 
that  the  two  facte  ore  invariably  con- 
nected, and  that  tite  exdtemeot  uf 
electricity  in  any  body  has  for  one  of 
its  neceaaary  conditions  the  poBsibitity 
of  a  simultaneous  excitement  of  the 
<jppoBite  electricity  in  BOiue  neigh- 
bouring body. 

As  the  two  contrary  electricities 
can  only  be  pioduced  tt^ether,  so 
they  can  only  cease  together.  Tbin 
may  be  shown  by  an  application  of 
the  Metliod  of  Difference  to  the  ex- 
nmple  of  the  Lcyden  jar.  It  needs 
scarcely  l>e  here  remarried  that  in 
the  Leyden  jar  electricity  can'be  ac- 
cumidated  and  retained  in  cousider- 
able  quantity,  by  Ihe  contrivance  of 
liaviog  two  conducting  surfaces  of 
eqtiol  extent,  and  parallel  to  each 
other  through  the  whole  of  that  ex- 
tent, with  a  non-conducting  substance 
euch  as  glou  between  them.  When 
one  side  of  the  jar  is  charged  posi- 
tively, the  other  ia  charged  nega- 
tively, and  it  was  by  virtue  of  tbit 
fact  that  the  Leyden  jar  served  juat 
liov  aa  BD  instance  in  our  employ- 
ment ol  the  Methcxi  of  Agreement. 
Now  it  is  imposiible  to  diachai^  one 


of  the  coatingn  unless  the  other  can 
be  diarfajged  at  the  saute  time.  A 
conductor  held  to  the  positive  side 
cannot  convey  away  any  electricity 
unleaa  an  equal  quantity  be  allowed 
to  paaa  from  the  negative  side:  if 
one  coating  be  perfectly  jusulated, 
the  charge  is  aafe.  The  dissipatioo 
of  one  must  proceed  pari  pattu  witii 
that  of  the- other. 

The  lawthuB  strongly  indicated  ad- 
mits of  corroboration  by  the  Method 
of  Concomitant  Variotiona.  The  Ley- 
den jar  Is  capable  of  receivmg  a  mnch 
higher  charge  than  can  ordinarily  be 
given  to  the  conductor  of  an  electrical 
machine.  Now  in  the  case  of  tba 
Leyden  jar,  the  metallic  surface  »lii(A 
I'eceives  the  induced  electricUy  is  a 
conductor  exactly  similar  to  that 
which  receives  t^  primary  charge, 
and  ia  therefore  as  susceptible  of  re- 
ceiving and  retainiug  the  one  elec- 
tricity as  the  opposite  surface  of  re- 
ceiving and  retainiug  the  other  ;  Imt 
in  the  macbine,  the  neighbouring 
body  wliich  ia  to  be  oppositely  elec- 
trified is  the  surrounding  atmosphere, 
or  any  body  casually  brought  near  to 
the  conductor ;  aud  as  these  are  gene- 
rally much  inferior  in  their  capacity 
of  becoming  electrified  to  the  conduc- 
tor itself,  their  limited  power  impoaea 
a  corresponding  limit  to  the  ci^iacity 
uf  the  conductor  for  being  charged. 
As  the  capacity  of  the  neighbouring 
body  for  suj^rting  the  apposition 
increases,  a  higher  charge  becomes 
possible :  and  to  this  appears  to  be 
owing   the   great   superiority  of   the   - 

A.  further  and  most  deciisive  conlir' 
matioQ  jby  the  Method  of  Bifferenoe 
ia  to  be  fonnd  in  one  of  Faraday's 
experiments  in  the  course  erf  liis  re- 
searches on  the  subject  of  Induced 
Electricity. 

Since  common  or  machine  eleotrj- 
city  and  voltaic  electricity  may  be 
conaidered  for  the  present  purpose  to 
be  identical,  Faraday  wished  to  know 
whether,  aa  the  prime  conductor  de- 
velops oppoaite  electricity  upon  a  con- 
ductor m  titi   vicinity,   so  a  vt^taio 
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current  running  (Jong  a  wire  wnuld 
induce  an  nppoaite  current  upon  an- 
other wire  laid  parallel  to  it  at  a  bhort 
iJistauGe.  Now  this  cose  ia  similar 
to  the  cases  previously  examined,  in 

which  we  have  ascribed  the  effect  We 
found  in  the  former  instances  that 
whenever  electricity  of  one  kind  wan 
excited  in  one  body,  electricity  of  the 
opposite  hind  must  be  excited  in  a 
neighbouring  body.  But  in  Faraday'a 
experiment  this  indispenflable  oppofli- 
tionExista  within  the  wire  itself.  I'rom 
the  nature  uf  a  voltaic  charge,  the  two 
ui^>oaite  currente  necessary  to  the  ex- 
istence of  each  other  are  both  accom- 
inodated  m  one  wire ;  and  there  ia  no 
need  of  anotlier  wire  placed  beside  it 
to  coutain  one  of  them,  in  the  same 
way  as  the  Leyden  jar  must  have  a 
positive  and  a  negative  surface.  The 
exciting  cause  can  aud  does  produce 
all  the  effect  which  its  laws  require, 
independently  of  any  electric  eiLcite- 
ment  of  a  neighbouring  body.  Now 
the  leeult  of  the  experiment  with  the 
second  wire  was,  that  no  opposite 
current  was  produced.  There  was 
on  instantaneous  effect  at  the  closing 
and  breaking  of  the  voltaic  circuit; 
electric  inductions  appeared  when  the 
two  wires  were  moved  to  and  from 
one  another  ;  but  these  are  plieno- 
mena  of  a  different  class.  There  was 
no  induced  electricity  in  the  sense  in 
wliich  this  is  predicated  oE  the  Ley- 
den jar ;  there  was  no  sustained 
rent  running  up  tlie  one 
nn  opposite  current  ran  uuwu  tne 
neighbouring  wire ;  and  this  alone 
would  haveljeen  a  true  parallel  case 
to  the  other. 

It  thus  appears  by  the  combined 
evidence  of  the  Metliod  of  Agreement, 
the  Method  of  Concomitant  Varia- 
tions, and  tho  must  riotous  form  oi 
the  Method  of  Difference,  tliat  neither 
of  the  two  kinds  of  electricity  can  be 
excited  without  an  equal  excitement 
of  the  other  and  opposite  kind;  that 
both  are  effects  of  the  same  causa ; 
that  the  possibility  of  the  one  is  a 
coudition  of  the  possibility  of    the 


tie  quantity  of 
the  other.  A  scientific  result  of  con- 
siderable interest  in  itself  and  illus- 
trating those  three  methods  in  a 
manner  both  characteristic  and  easily 
intelligible.' 

%  3.  Our  third  example  shall  be 
extracted  frem  Sir  John  Herschel's 
DUcourte  on  Oie  Sttidg  itf  NatuFal 
PhUoK/f^iy,  a  work  replete  with  hap- 
pily selected  exemplifications  of  in- 
ductive processes  from  almost  every 
department  of  physical  science,  and 
in  which  alone,  of  all  books  which  I 
have  met  with,  the  four  methods  of 
induction  are  distinotly  recognised, 
though  not  so  clearly  characterised 
and  defined,  nor  Uudr  correlation  bd 
fully  shown,  as  has  appeared  to  me 
desirable.  The  present  example  i^ 
described  by  Sir  John  Herschel  a>< 
"  one  of  the  most  beautiful  ipeci -. 
mens  "  which  can  be  cited  "  of  induc- 
tive experimental  inquiry  lying  within 
a  moderate  compass  ;"  the  theory  of 
dew,  first  promu^ted  by  the  late  Dr. 
Wells,  and  now  universally  adopted 
by  scientific  authorities.  The  pai. 
sages  in  inverted  oommas  are  ex- 
tracted verbatim  from  the  Discourse.'t 

"Suppose  dew  were  the  phenomenon 
proposed  whose  cause  we  would  know. 
In  the  first  place  "  we  must  detemiine 
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preeiieljr  trhat  we  mean  by  dew ;  what 
the  fact  reallj  is,  whoBe  tmue  we 
deeired  to  investigate.  "We  miut 
ceparate  dew  Srom  run,  and  the 
nioUture  of  fogs,  and  limit  the  appli- 
cation of  the  tenn  to  what  Is  reBlly 
meant,  whidi  ia  the  ipontaneous 
appearance  of  moisture  on  aubstances 
exposed  in  the  open  air  when  no 
rain  or  viiibU  wet  is  falling."  This 
anawera  to  a  preliminarj'  operation 
which  will  be  characterised  in  the 
ensuing  book,  treating  uE  operationa 
■ubsidutrj  to  inductiou.* 

"Now,  here  we  have  analogous 
phenomena  In  the  moisture  which 
bedews  a  cold  metal  or  stime  whan 
we  breathe  upon  it ;  that  which  ap- 
pears on  a  glass  of  water  fresh  from 
the  well  in  hot  weather  ;  that  which 
appears  rm  the  inside  of  windows 
when  sudden  rain  or  hail  chills  the 
external  air ;  that  which  runs  down 
o<ir  walls  when,  after  a  long  fn.<«t,  a 
'  t  thaw  caimea  on."     Com- 


t  with  it."  But  there 
still  remains  the  most  important  case 
of  all,  that  of  nocturnal  dew :  does 
the  same  circumstance  exist  in  this 
case  f  "  Is  it  a  fact  that  the  object 
dewed  «  colder  than  the  air?  Cer- 
tainly nut,  one  would  at  first  be  in- 
clined to  say ;  for  what  ia  to  malx  it 
BO?  But  ....  the  eiperiment  is 
easy  ;  ire  have  only  to  lay  a  thermo. 
meter  in  contact  with  the  dewed 
Bubatance,  and  hang  one  at  a  little 
distance  above  it,  out  of  reach  of  its 
influence.  The  experiment  has  betn 
therefore  made,  the  question  has  been 
asked,  and  the  answer  has  been  in- 
variably in  the  affirmative.     When 

colder  than  the 

Here  then  is  a  complete  application 
of  the  Method  of  Agreeii      '^ 

•  lutoi,  book  It.  ch.  11,    Oii  j 


blishing  the  fact  of  an  invariable  con- 
'  km  between  the  deposition  of  dew 
surface  and  the  coldness  of  that 
surface  compared  with  the  external 
ir.  But  which  of  these  is  cause  and 
hich  effect?  or  are  they  both  effects 
of  something  else  ?  On  this  subject 
the  Method  of  Agreement  can  aRord 
ns  no  light :  we  must  call  in  a  more 
potent  method  "We  must  collect 
more  facts,  or,  which  comes  to  Ihj 
same  thing,  vary  the  circnmstancen  ; 
since  every  instance  in  which  the  cir- 
cumstances differ  is  a  fresh  fact :  and 
especially  we  must  note  the  oootnuy 
or  negative  cases,  i.<.  where  no  dew 
is  produced  : "  a  comparison  between 
instances  of  dew  and  instances  of  no 
dew  being  the  condition  necessary  to 
bring  the  Method  of  Difference  into 
play. 

"  Now,  first,  no  dew  is  produced  on 
the  surface  of  polished  metals,  but  it 
II  very  copiously  on  glass,  both  ex- 
posed with  their  faces  upwards,  and 
m  some  coses  the  under  side  uf  a 
horizontal  plate  of  glass  is  alsodewed." 
Here  is  an  instonoe  in  which  the  effect 
is  produced,  and  another  instance  in 
which  it  is  not  produced ; 


■t  yet  p 


B  the 


wiU) 

the  former  in  all  its  cihnimstances 
except  one ;  for  the  differences  be- 
tween glass  and  polished  metals  are 
manifold,  and  tiie  only  thing  we  can 
as  yet  be  sure  of  is,  that  the  cause  of 
dew  will  be  found  among  the  circum- 
stances by  which  the  former  substance 
is  distinguixhed  from  the  latter.  But 
if  we  could  be  sure  that  glass,  and  the 
various  other  substances  on  which 
dew  is  deposited,  have  only  one  quality 
in  common,  and  that  polished  metals 
and  the  other  substances  on  which 
dew  is  not  deposited  have  olao  nothing 
in  common  but  the  one  circumstance 
of  not  having  the  one  quality  which 
the  others  have ;  the  requisitions  of 
the  Method  of  Uifferenca  would  be 
completely  satisfied,  and  we  shcnid 
recognise,  in  that  quality  of  the  sub- 
stances,  the  cause  of   dsw.      This, 
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accordingly,  is  the  path  of  inquiry 
which  ie  next  to  be  pursued. 

"  In  tile  cftBea  <^  polished  metal 
and  poliflhed  glass,  thp  contrast  eboWH 
evidently  that  the  tubitaiKe  has  much 
ta  do  with  the  phenomenon  ;  therefore 
let  the  subetanoe  alone  be  dlvertriRed 


This  done,  a  uiiU  iff  inimiity  becomes 
obvious.  Those  polished  surfaces  are 
found  to  be  moat  strongly  dewed 
which  conduct  heat  worst,  while 
those  which  conduct  well  resist  dew 
most  effectually."  The  complication 
increases ;  here  is  the  Method  of 
Concomitant  Variations  called  to  our 
asaiatance  ;  and  no  other  method  was 
practicable  on  this  occasion  j  for  the 
quality  of  conducting  heat  could  not 
be  eicluded,  since  oil  substances  con- 
duct heat  in  some  degree.  The 
1  obtained 


■  the  dep 


f  dew  ii 


e  proportion  to  the  powe 
the  body  possesses  of  resisting  the 
passage  of  beat ;  and  that  this,  there- 
fore, (or  something  connected  with 
this,)  must  be  at  least  one  of  the 
causes  which  assist  in  producing  the 
deposition  of  dew  on  the  surface. 

"  But  it  we  expose  rough  surfaces 
instead  of  polished,  we  sometimes 
find  this  law  interfered  with.  Thus, 
roughened  iron,  especially  if  painted 
over  or  blackened,  becomes  dewed 
sooner  than  varnished  paper;  the  kind 
of  turfaee,  therefore,  has  a  great  in- 
fluence. Eipose,  then,  the  tame 
material  in  very  diversified  states  as 
to  surface,"  (that  is,  employ  the 
Method  of  Difference  to  ascertain 
concomitonce  of  variations,)  "  and 
another  scale  of  intensity  becomes  at 
once  apparent ;  those  mtfaat  which 
part  vnlh  their  htat  most  readily  by 
radiation  are  found  to  contract  dew 
most  copiously."  Here,  therefore,  are 
the  requisites  for  a  second  employment 
of  the  Method  of  Concomitant  Varia- 
tions, which  in  this  case  also  is  the  only 
method  av^ahle,  since  all  substanoes 
radiate  heat  in  some  degree  or  other. 
The  conclusion  obtained  by  this  new 


application  of  the  method  11,  that 
aeierii  paribai  the  deposition  uf  dew 
is  also  in  some  proportion  to  the  power 
of  radiating  beat;  and  that  the  quality 
of  doing  this  abundantly  (or  some 
cause  on  which  that  quality  depends) 
is  another  of  the  causes  which  pro- 
mote the  deposition  of  dew  on  the 
substance. 

"Again,  the  influence  ascertained 
to  exist  of  rubstaTiee  and  tur/iice  leads 
us  to  consider  that  of  texture;  and 
here,  again,  we  are  presented  on  trial 
with  rsmaricable  differences,  and  with 
a  third  scale  of  intensity,  pointing  ont 
suhatanCBB  of  a  close,  firm  texture, 
such  as  stones,  metals,  Ac,  as  un- 
favourable, but  those  of  a  looee  one, 
as  cloth,  velvet,  wool,  eider -downj 
cotton,  &c.,  as  eminently  favourable 
to  the  contraction  of  dew."  The 
Method  of  Concomitant  Variations  in 
here,  for  the  third  tiniie,  had  reoourse 
before,   from   1 


e  the  text 


of  n 


substano 


absolutely  firm  or  absolutely  loose. 
Looseness  of  texture,  therefore,  or 
something  which  is  the  cause  of  that 
quality,  is  another  drctuustance  which 
promises  the  deposition  of  dew  ;  bat 
this  third  course  resolves  itself  into 
the  first,  viz.  the  quality  of  resisting 
the  passage  of  beat ;  for  subatanoes 


allow  their  outer   surfaces  to    be 

very  cold,  while  they  remain  warm 

within : ''  and  this  last  is,  therefore, 

induction  (from  fresh  instances) 

iply  corivtoralrce  of  a  former  indue- 


very  various,  agree  in  this,  and, 
kr  as  we  ore  able  to  observe,  in  this 
only,  that  they  either  radiate  heat 
rapidly  or  conduct  it  slowly  :  qualitie* 
tietween  which  there  is  no  other  dr- 
itance  of  agreement  than  that^  by 
virtue  of  either,  the  body  tends  to  lose 
heatfroro  the  surf  aoemor*  rapidly  than 
be  restored  from  within.    Thf 
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InntaiicPB,  on  tlie  cniitraiy,  in  which 
no  dew,  or  but  a  aniall  qimntity  o£  it, 
IB  formed,  and  which  are  also  ex- 
tremely varioUB,  agree  (as  far  aa  we 
can  obaerve)  in  nothing  eicspt  in  nnl 
having  thia  same  property.  We  BHein, 
therefore,  to  have  detected  the  charoc- 
terisUo  differenoa  betwesn  the  sub- 
Btancea  on  vhich  dew  ia  produced 
and  tboee  on  which  it  is  not  produced. 
And  thuB  have  been  realised  the 
Kqiiiiitions  of  what  we  have  termed 
the  Indirect  Method  of  Bifference,  or 
the  Joint  Method  of  Agreement  and 
Difference.  The  example  afForded  of 
this  indirect  method,  and  of  the  man- 
ner in  which  the  data  ore  prepared 
for  it  by  the  Methods  of  Agreement 
and  ef  Concomitant  Variations,  is  tlie 
moat  important  of  all  the  illuatrations 
of  induction  aflonled  by  this  interest- 
ing speculation. 

We  might  now  consider  the  ques- 
tion, on  what  the  deposition  of  dev 
depends,  to  be  completely  solved,  if 
we  could  be  quite  sure  that  the  sub- 
■tanaeB  on  which  dew  is  produced 
differ  from  thtae  on  which  it  is  not, 
in  ndkinff  but  in  the  property  of  los- 
ing heat  from  the  surface  faster  than 
the  loss  can  be  repaiied  from  within. 
And  though  we  never  can  have  that 
complete  certainty,  this  is  not  of  so 
much  importance  as  might  at  first  be 
supposed  ;  for  we  have,  at  all  events, 
ascertained  that  even  if  there  be  any 
other  quality  hitherto  iinobaerved 
which  ia  present  in  all  the  substaaoes 
which  contract  dew,  and  absent  in 
those  which  do  not,  this  other  property 
must  be  one  which,  in  all  that  groat 
number  of  substances,  ia  present  or 
absent  exactly  where  the  property  of 
being  abetter  radiator  than  conductor 
is  present  or  absent ;  anextent  of  coin- 
cidence which  affords  a  strong  pre- 
sumption of  a  community  of  cauae, 
and  a  consequent  invariable  co-eiis- 
tenco  between  the  two  properties  ;  so 
that  the  property  of  being  a  better 
radiator  than  conductor,  if  not  itself 
the  caui^,  almost  certaiiUy  alwaya  ac- 
companies the  cause,  and,  for  purposes 
of  prediction,  no  error  is  likely  to  tie 


committed  by  treating  it  aa  if  tt  wera 
really  such. 

Reverting  now  to  an  earlier  st^e 
of  the  inquiry,  let  us  remember  that 
we  had  asoer^ned  that,  in  every  in- 
stance where  dew  is  formed,  there  is 
actual  coldnesa  of  the  aurfoce  below 
the  temperature  of  the  surrounding 
air;  but  we  were  not  sure  whether 
this  coldness  was  cause  of  the  dew, 
or  its  effect  This  doubt  we  ara 
now  able  to  resolve,  We  have  found 
tliat,  in  every  such  instance,  the  sub- 
stance is  one  which,  by  its  own  pro- 
perties or  laws,  would,  if  cipcsed  in 
the  night,  become  colder  than  tbs 
■urrounding  air.  The  coldness  there* 
fore  being  accounted  for  indepen- 
dently of  the  dew,  while  it  is  proved 
that  there  ia  a  connection  tietween 
the  two,  it  munt  t>e  the  dew  which 
depends  on  the  coldness  ;  or,  in  other 
words,  the  coldness  is  the  cauao  of 
the  dew, 

Thia  law  of  causation,  already  so 
amply  established,  admits,  however, 
of  affioient  additional  corroboration 
in  no  less  than  three  ways.  Firet,  by 
deduction  from  the  known  laws  erf 
aqueous  vapour  when  diffused  through 
air  or  an;  other  gas  ;  and  though  we 
iinve  not  yet  come  to  the  Deductive 
Method,  we  will  not  omit  what  it 
neceeaary  to  render  this  speculation 
complete.  It  is  known  by  direct  ex- 
perinient  that  only  a  limited  quantity 
of  water  can  remain  suspended  in 
the  state  of  vapour  at  each  degree 
of  temperature,  and  that  this  maxi- 
mum grows  less  and  less  as  the  tem- 
perature diminishes.  From  thia  it 
followa,  deductively,  that  if  there  is 
already  as  muoh  vapour  suspended  as 
the  air  will  contain  at  Ita  existing  tem- 
perature, any  lowering  o'    '    '    ' 


in  of  tl 


vapour  to  be  condensed,  and  became 
water.  But,  again,  we  know  deduc- 
tively, from  the  laws  of  heat,  that  the 
contact  of  the  wr  with  a  body  oolder 
than  itself  will  neceasarily  lovrer  the 
temperature  of  the  stratum  of  air 
immediately  applied  to  ita  surface ; 
and  will,  Uierefore,  cause  it  to  part 
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with  a  portion  of  ita  irater,  wbich  ac- 
cordingly will,  bji  the  ordinary  laws 
of  gravitation  or  cohesion,  nttach  it- 
uU  to  the  surface  of  tho  body,  tliereby 
coQBtituting  dew.  This  deductive 
proofs  it  will  have  been  Been,  haa  the 
advantage  of  at  once  proving  cauea- 
tioaas  well  aaco-exiatencc;  and  it  baa 
the  additional  advantage  that  it  also 
accounts  for  the  exceptions  to  the  oc- 
currence of  tbe  phenomenon,  tho  casea 
fa  which,  although  the  body  is  colder 
than  the  air,  yet  no  dew  is  deposited ; 
by  Bhowing  that  this  will  necessarily 
be  the  case  when  the  air  is  so  nnder- 
Buppiied  with  aqueous  vapour,  oom- 
puraCiveiy  to  its  temperature,  that 
even  when  somewhat  cooled  by  the 
contact  of  the  colder  body  it  can  still 
continue  to  hold  in  suspenaion  all  the 
vapour  wliich  was  previously  sus- 
pended in  it ;  thus  in  a  very  dry 
summer  there  are  no  dews  in  a  very 
dry  winter  no  hoar-frost.  Here,  there- 
fore, is  an  additional  condition  of  the 
production  of  dew,  which  the  methods 
we  previously  mode  use  of  failed  to 
detect,  and  which  might  have  re- 
mained still  undetected. if  recourse 
had  not  been  had  to  the  plan  of  de- 
ducing the  effect  from  the  ascertained 
properties  of  the  agents  known  to  be 

The  second  corroboration  of  the 
theory  ia  by  direct  experiment,  ac- 
cording to  the  canon  irf  the  Method 
of  Difference.  We  can,  by  cooling 
the  surface  of  any  body,  find  in  all 
cases  some  temperature  (moi«  or  leas 
inferior  to  that  of  the  surrounding  ait, 
according  to  its  hygronietio  condition) 
at  which  dew  will  begin  to  be  de- 
posited. Here,  too,  therefore,  the 
causation  ia  directly  proved.  We 
can,  it  is  true,  accomplish  this  only 
OD  a  small  scale  ;  but  wo  have  ample 
reason  to  conclude  that  the  same 
operation,  if  conducted  in  Nature's 
great  laboratory,  would  equally  pro- 
duce the  effect. 

And,  finally,  even  on  that  great 
e  Able  to  verify  the  result. 


Thecf 
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e  have  shown  them  to  be,  in  which 


Nature  works  Uie  experiment  for  ua 
in  the  same  manner  in  which  we  our- 
selves perform  it,  introducing  into  thu 
previous  state  of  thinga  a  single  and 
perfectly  definite  new  circurastajice, 
and  maoifeatiug  the  effect  bo  rapidly 
that  there  is  not  time  for  any  other 
material  change  in  the  pre-existing 
eiroumstances.  "  It  is  olierved  that 
copiously  deposited  in 
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open  sky,  and  not  at  all  in  a  cloudy 
night ;  but  if  the  doudi  icifAcfmio 
even  for  a  fea  ■minida,  and  Itave  a 
cUar  opening,  a  depaition  of  dea  pre- 
lently  beffini,  and  goes  on  iucreasing. 
.  .  .  Dew  formed  in  dear  intervals 
will  often  even  evaporate  again  when 
tbe  shy  becomee  thickly  overcast," 
The  proof,  therefore,  ia  complete  that 
the  presence  or  absence  of  an  unin- 
terrupted communication  with  the  - 
aky  causes  tbe  deposition  or  non- depo- 
sition of  dew.  Now,  since  a  clear 
sky  is  nothing  but  the  absence  of 
clouds,  and  it  is  a  known  property  of 
clouds,  as  of  all  other  bodies  between 
which  and  any  given  object  nothing 
intervenea  but  an  elastio  fluid,  that 
(hey  tend  to  raise  or  keep  up  the 
superficial  temperature  of  the  object 
by  radiating  beat  to  it,  we  see  at 
once  that  the  disappearance  of  clouda 
will  cause  the  snrface  to  oool ;  so  that 
Nature,  in  this  case,  produces  a 
change  in  the  antecedent  by  definite 
and  known  means,  and  the  conse- 
quent follows  accordingly:  a  natural 
experiment  which  satislieB  the  rc- 
quiaitiona  of  the  Method  of  Differ- 


iDnppllcabLlity  of  thfl  Uuthcd  of 
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The  acenmtilated  proof  of  which 
the  Theory  of  Dew  has  been  found 
susceptible  is  a  striking  instance  of 
the  fulness  of  asaurance  which  the 
inductive  evi4ence  of  laws  of  cauiuL- 
tion  may  attain  in  cases  in  which 
the  invariable  Bequence  is  by  no  meami 
obvious  to  a  auperficisj  view. 

§  4.  The  admirable  phyaiolf^ca] 
investigations  of  Dr.  Brown-SAluard 
afford  brilliant  eiamples  of  the  »ppli- 
catioQ  of  the  Inductive  Methods  to  a 
claae  of  inquiries  in  which,  for  reasons 
which  will  presently  be  given,  direct 
indnction  talteB  place  under  peculiar 
difficulties  and  disadvantages.  As 
one  of  the  moat  apt  instances,  I  select 
bis  speculation  (in  the  Proceedings 
of  the  Rtmd  Society  for  May  ;6, 
tS6l]  on  the  relations  between  mus- 
culor  irritability,  cadaveric  rigidity, 
and  putrefaction. 

The  law  which  Dr.  Brown-S^uanl's 
investigation  tends  to  establish  ia  the 
following;— "The  greater  the  d^ree 
irf  muscular  irritability  at  the  time  of 
death,  the  later  the  cadaverio  rigidity 
sets  In,  and  the  longer  it  lasts,  and 
the  later  also  putrefaction  appears, 
and  the  slower  it  progresses.  One 
would  Bay  at  lirat  eight  that  the 
method  bore  required  must  be  that 
of  Ooncomitant  v  ariations.  But  this 
ia  a  dehisive  appearance,  arising  from 
the  dicumstance  that  the  conduaion 
to  be  tested  is  ilaeU  a  fact  of  coa- 
comitanb  variationa  For  the  estab- 
lishment of    that   fact   any  of   the 

Iciont  Judff- 
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niomotric  eflect  at  tlia  aaitli'a  surinco. 
Eren,  thgrefon,  In  a  case  so  Isvoiirable  u 
this  to  Nature'a  experimental  talentB,  her 
uperinwDt  is  of  little  value  except  In 
c-rroboratkHi  ol  a  cCFDcluelan  alreiidT  at- 


ticular  inveatigation. 

The  evidences  by  which  Dr.  Brown- 
S^uard  establishes  the  law  may  be 
enumerated  as  followa  ; — 

isL  Paralysed  muscles  have  greater 
irritability  than  healthy  mnscles. 
Now,  paralysed  muscles  are  later  fn 
asanming  the  cadaverio  rigidity  than 
healthy  muscles,  the  rigidity  lasta 
longer,  and  putrefaction  seta  in  later, 
and  proceeds  more  slowly. 

Buth  these  propositions  had  to  be 
proved  by  experiment;  and  for  the 
experiments  which  prove  them  acienca 
is  also  indebted  to  Dr.  Brown-S^quard. 
The  former  of  the  two — that  paralysed 
muscles  have  greater  irritabili^  than 
healthy  muscles — be  ascertained  in 
various  ways,  but  moat  decisively  by 
"comparing  the  duration  of  iirita' 
bility  in  a  paralysed  muscle  and  in 
the  corresponding  healthy  one  of  the 
opposite  side,  while  they  are  both 
submitted  to  the  same  excitation." 
Ha  "often  found  in  experimenting 
in  that  way  that  the  paralysed  muscle 
remained  irritable  twice,  three  times, 
or  even  four  timea  as  long  as  the 
healthy  one."  This  ia  s  case  of  in. 
duction  by  the  Method  of  Bifkrence, 
The  two  limbs,  being  those  of  the 
same  animal,  were  presumed  to  differ 
in  no  circumstance  toaterial  to  the 
ease  except  the  paralysis,  to  the  pre- 
sence and  absence  of  which,  therefore, 
the  difference  in  the  musoular  irrita- 
bility was  to  ba  attributed.  This 
assumption  of  complete  resemblance 
in  all  material  circumstances  save 
one,  evidently  could  not  be  aofely 
made  in  any  one  pair  of  ciperimenta, 
because  the  two  legs  of  any  given 
animal  might  be  aocidentally  in  very 
different  pathological  conditions  ;  bnt 
if,  beaidea  taking  pains  to  avoid  any 
such  difference,  the  experiment  was 
repeated  BuffidentJy  often  in  different 
animals  to  exclude  the  supposition 
that  any  abnormal  ciroumatance  could 
be  present  in  them  all,  the  conditions 
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of   the  Method   of  Difference  were 
adequately  secured. 

In  ttia  same  muiner  in  nhicb  Dr. 
Brown-Sft}iiftrd  proved  that  patalyeod 
muscles  have-  greater  irritability,  he 
also  proved  the  correlative  propoei- 
tioD  reapflCting  cadaveric  rigidity  aud 
putrefaction.  Having,  by  section  ot 
the  roots  of  the  sciatic  nerve,  and 
again  of  a  lateral  half  of  the  spiool 
cord,  produced  paralysis  in  one  hind- 
leg  of  an  animal  while  the  other 
remained  healthy,  he  found  that 
only  did  muscolar  irritability  last 
much  longer  in  the  paralysed  limb, 
but  rigidity  set  in  later,  and  ended 
later,  and  putrefaction  began  later, 
and  waa  less  rapid  than  on  the  healthy 
side.  Thin  is  a  common  case  ot  the 
Method  of  Difference,  requiring  no 
comment.  A  further  and  vwy  im- 
portant corroboration  was  obtained  by 
the  same  method.  When  the  animiil 
was  killed,  not  shortly  after  the  section 
of  the  nerve,  but  a  month  later,  the 
effect  was  reversed ;  rigidity  set  in 
sooner,  and  lasted  a  shorter  time,  than 
in  the  healthy  muscleB.  But  after 
this  lapse  of  time,  the  paralysed 
muscles,  having  been  kept  by  the 
paralyais  in  a  etato  of  rest,  had  lost 
a  great  port  of  their  irritability,  and 
instead  of  more,  hod  become  less  irri- 
table than  those  on  the  healthy  aide. 
This  gives  the  A  B  C,  a  b  e,  and  B 
C,be,ot  the  Method  of  Difference. 
One  antecedent,  increased  irritability, 
being  changed,  and  tbe  other  circiim- 
atances  being  the  same,  the  conse- 
quence did  not  follow )  and,  more- 
over, when  a  new  antecedent,  contrary 
to  the  first,  was  supplied,  it  was  fol- 
lowed by  a  contrary  consequent.  This 
instance  is  attended  with  the  special 
advantage  of  proving  that  the  retar- 
dation and  prolongation  of  the  rigidity 
do  not  depend  directly  on  the  paraly- 
sis, since- that  was  tbe  same  in  both 
the  inst^tnces  ;  but  specifically  on  one 
effect  of  the  parolysia,  namely,  the  in- 
creased irritability,  since  they  ceased 
when  it  ceased,  and  were  reversed 
when  it  was  reversed. 

2dly.  Dimuiution  of  the  tempera- 


ture of  mnsctes  before  death  increases 
their  imtability.  But  diminntion  of 
their  temperature  also  retards  cada- 
veric rigimty  and  putrefaction. 

Both  these  truths  were  first  mode 
known  by  Dr.  Brown-S^uard  him- 
self, through  enperiments  which  con- 
clude according  to  tbe  Method  of 
Difference.  There  is  nothing  in  the 
nature  of  tbe  process  requiring  spedfio 

3dly.  Muscular  exercise,  prolonged 
to  exhaustion,  diminishes  the  muacnlar 
irritalwlity.  This  is  a  well-known 
truth,  dependent  on  the  most  general 
laws  of  muscular  action,  and  proved 
by  experiments  uniier  the  Method  of 
Difference,  constantly  repeated,  flow 
it  has  been  shown  by  observation 
that  overdriven  cattle,  if  killed  before 
recovery  from  their  fatigue,  become 
rigid  and  putrefy  in  a  suniriBingly 
short  time.  A  similar  fact  has  been 
observed  in  the  case  of  anim.tls  hunted 
death ;  cocks  killed  during  or 
shortly  after  a  fight;  and  soldiers 
slain  in  the  field  of  battle.  These 
us  cases  agree  in  no  circumstance 
directly  connected  with  the  muscles, 
except  that  these  have  just  been  sub- 
jected to  e:(hauettng  exercise.  Under 
the  canon,  therefore,,  of  the  Method 
of  Agreement,  it  may  be  inferred  that 
there  is  a  connection  between  the  two 
facts.  The  Method  of  Agreement, 
indeed,  as  has  been  shown,  is  not 
competent  to  prove  causation.  Tho 
present  case,  however,  is  already 
known  to  be  a  case  of  causation,  it 
being  certain  that  the  state  of  the 
body  after  death  must  somehow  de- 
pend upon  its  state  at  the  time  irf 
death.  We  are  therefore  warranted 
in  concluding  that  the  single  cin^m- 
stance  in  which  all  the  Instances 
agree  is  the  part  of  the  antecedent 
which  is  the  cause  of  that  particular 
consequent. 

4thly.  In  proportion  oa  the  nutri- 
tion of  muscles  is  in  a  good  state, 
their  irritability  is  high.  This  fact 
also  rests  on  the  general  evidence  of 
the  laws  of  physiology,  grounded  on 
many  familiar   appUcations    of   the 


Method  of  DiSerence.  Now,  In  the 
coae  of  those  who  died  from  ooaident 
or  yiolanco,  with  their  musoles  In  a 
gnoJ  state  of  nutrition,  the  muecular 
irritability  conCinuea  long  after  death, 
rigidity  seta  io  late,  and  persiat*  long 
without  the  putrefBotire  change.  On 
the  contrary,  in  cae«s  of  dieease  in 
which  nutrition  has  been  diminiehed 
for  a  long  time  before  death,  all  these 
effects  are  reversed.  These  are  tfae 
conditions  of  the  Joint  Method  of 
Agreement  and  Difference.  The  cBies 
of  retarded  and  long-continaed  rigi- 
dity here  in  question  agree  only  in 
being  preceded  by  a  high  state  of 
nittotion  of  thu  uiubcIcb  ;  the  caaea 
of  rapid  and  brief  rigidity  a^ree  only 
In  being  preoeded  by  a  low  state  of 
muscular  nutrition ;  a  connection  is 
therefore  indnetively  proved  twtween 
the  dt^ree  of  the  nutrition  and  the 
slowness  and  prolongation  of  the  rigi- 
dity. 

5thl3'.  ConvnUions,  like  exhausting 
exercise,  but  in  a  still  greater  degree, 
diminiah  the  muacular  irritabUit;. 
Now,  when  death  follows  violent  and 
prolonged  conTulsions,  as  in  tetanup, 
Iiydrophobia,  some  coseH  of  cholera, 
and  certain  poisons,  rigidity  sets  in 
rapidly,  and,  after  a  very  brief 


«  place  to  putrefact 
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This  is  another  example  at  the  Method 
of  Agreement,  of  the  same  character 
with  No.  3, 

6thly.  llie  seriesof  instances  which 
we  shidl  take  last  is  of  a  more  com- 
pIeK  character,  and  requires  a  more 
minute  analysis. 

It  has  long  been  observed  that  in 
some  cases  of  death  by  lightning  cada- 
veric rigidit;  either  does  not  take  place 
at  all,  or  is  of  such  extremely  brief 
duration  as  to  escape  notice,  and  that 
in  these  cases  putrefaction  is  very  ra- 
pid. In  other  coses,  however,  the  usual 
cadaveric  rigidity  appear.  There 
must  be  some  difference  in  the  cause 
to  account  for  this  difference  in  the 
effect.  Now  "death  by  lightning 
may  be  the  result  of,  Is^  a  syncope 


wofaditt 


x  influence  of  lightning  on  the 


par  vagum  ;  adly,  hemorrhage  in  or 
around  the  brain,  or  in  the  lungs,  tfaa 
pericardium,  &c.  ;  3dly,  ooncuaalon, 
or  some  other  alteration  in  the  brwn ;" 
none  of  which  phenomena  have  anj 
known  property  capable  of  account- 
ing for  the  suppression,  or  almost 
suppression,  of  the  cadaveric  rigidity. 
But  the  cause  of  death  may  also  ba 
that  the  lightning  produces  "  a  violent 
convulsion  of  eveir  muscle  in  the 
body,"  of  which,  if  of  sufficient  in- 
tensity, the  known  effect  would  be 
thnl  "  muscular  irritability  ceases 
almost  at  once."  It  Dr.  Brown- 
S^uard's  generalisation  is  a  true  law, 
these  wlU  be  the  very  cases  in  which 
rigidity  is  so  much  abridged  as  to 
escaiie  notice ;  and  the  cases  in  which, 
on  the  contrary,  rigidity  tokei  place 
as  usual  will  be  those  In  which  the 
stroke  of  lightning  operates  in  some 
of  the  other  modes  which  have  been 
enumerated.  How,  then,  is  this 
brought  to  the  test )  By  expetiments 
not  on  lightning,  which  cannot  bo 
commanded  at  pleasure,  but  on  the 
some  natural  agency  in  a  manageable 
form,  that  of  artificial  galvanism.  Dr. 
Browo-S^quard  galvanised  the  entire 
bodies  of  anim^  immediately  after 
death.  Galvanism  cannot  <n>erate  iu 
any  of  the  modes  in  which  the  stroke 
of  lightning  may  bave  operated,  ex- 
cept the  singular  one  of  producing 
muscular  convulsions.  If,  therefore, 
after  the  bodies  have  been  galvanised, 
the  duration  of  rigidity  is  much  short- 
ened and  putrefaction  ronch  accele- 
rated, it  is  reasonable  to  ascribe  the 
same  effects  when  produced  by  light- 
ning to  the  property  which  galvanism 
shares  with  lightning,  and  not  to 
those  which  it  does  not  Now  this 
Dr.  Brovn-S^nard  found  to  be  the 
fact.  The  galvanic  experiment  was 
tried  with  charges  of  very  various 
degrees  of  strength ;  and  the  more 
powerful  the  charge,  the  shorter  was 
found  to  lie  the  duration  of  rigidity, 
and  the  more  speedy  and  rapid  the 
putrefaction.  In  the  experiment  in 
which  the  charge  was  strongest  and 
the  muscularirritobility  most  promptly 
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desUojed,  the  rigidity  only  lasted 
fifteen  minutes.  On  the  principle, 
llierefore,  of  the  Method  of  Concomi- 
tant Variations,  it  may  be  inferred 
that  the  duration  of  the  rigidity  de- 
pends on  the  degree  of  the  irritability  ; 
and  that  if  the  charge  had  been 
as  much  atrooger  than  Drj  Brown- 
Sdquard'e  etroageet,  aa  »  stroke  of 
lightning  must  be  etruuger  than  any 
clectrio  shock  which  we  oan  produce 
artificially,  the  rigidity  would  have 
been  Bhortened  in  a  oorreeponding 
ratio,  and  might  have  disappeBred 
altogether.  This  oonolunion  having 
been  arrived  at,  the  easu  of  an  electric 
shook,  whether  uatntal  or  artiticia], 
becomes  an  inetance,  in  addition  to  all 
those  already  asoertained,  of  oorre- 
.apcndenoe  between  the  irritability 
of  the  muscle  and  the  duration  of 
rigidity. 

.  All  these  inataoceB  are  summed  up 
in  the  following  stalement : — "  That 
when  the  degree  of  muscular  irrita- 
bility at  the  time  of  death  is  consider- 
able, either  In  couaequence  of  a  good 
state  of  nutrition,  as  in  persona  who 
die  in  full  health  from  an  accidental 
cause,  or  in  coDiiequetiCi)  of  rest,  as  in 
casea  of  paralysis,  or  on  account  of 
the  influence  of  cold,  cadaveric  rigidity 
in  all  these  cases  sets  in  late  and  lasts 
long,  and  putrefaction  appears  late, 
and  progressea  slowly ;  "  but  "  that 
when  the  degree  of  muscular  irrita- 
bility at  the  time  of  death  is  slight, 
either  in  consequence  of  a  bad  state 
of  nutrition,  or  of  eihaustion  from 
over-exertion,  or  from  convulsions 
caused  by  disease  or  poison,  cadaveric 
rit^lty  sets  in  and  oeasea  soon,  and 
putrefaction  appears  and  progresses 
quickly."  These  faots  present,  in  all 
their  completenesa,  the  conditions  of 
the  Joint  Method  of  Agreement  and 
Difference.  Early  and  brief  rigidity 
takes  place  in  osBes  which  ^ree  only 
in  the  circumstance  of  a  low  state  of 
muscular  irritability.  Rigidity  begins 
late  and  lasts  long  in  cases  which 
agree  only  in  the  contrary  circum- 
stance, of  a  muscular  irritability  high 
and  unusually  prolonged.     It  follows 


that  there  is  a  connection  through 
between  the  degree  of  mus- 
cular irritability  after  death  and  the 
tardiness  and  prolongation  of  the  cada- 
irio  rigidity. 

This  investigation  places  !n  a  stroDg 
light  the  value  and  efficacy  of  the 
Joint  Method.  For,  as  we  have 
already  seen,  the  defect  of  that 
Method  is,  that,  like  the  Method  of 
Agreement,  of  which  it  is  only  an 
iproved  form,  it  cannot  prove  causa- 
>u.  But  in  the  present  case  (as  in 
le  of  the  steps  in  the  argument 
which  led  up  to  it)  causation  is  already 
jroved,  since  there  could  never  ba 
my  doubt  that  the  rigidity  altogether, 
and  the  putrefaction  which  follows  it, 
are  caused  by  the  fact  of  death.  Tha 
land  oxporiroents  on  which 
ire  too  familiar  to  need 
analyBiB,  and  fall  under  the  Method 
of  Biffer^nce.  It  being,  therefore, 
beyond  doubt  that  the  aggregata 
antecedent,  the  death,  ia  the  actual 
cause  of  the  whole  train  of  conse- 
quents, whatever  of  the  circumstaneeii 
attending  the  death  can  be  shown  to 
be  followed  in  all  its  variations  bv 
variatiooa  in  the  effect  under  investi- 
gation, must  be  the  particular  feature 
of  the  fact  of  death  on  which  that 
effect  depends.  The  degree  of  muscu- 
lar irritability  at  the  time  of  death 
fulfils  this  condition.  The  only  point 
that  could  be  brought  into  question 
would  be  whether  the  effect  depended 
on  the  irritability  itself,  or  on  some- 
diing  which  always  accompanied  tha 
irritability :  and  this  doubt  is  set  at 
rest  by  establishing,  as  the  instances 
do,  that  by  whatever  cause  the  high 
or  low  irritability  is  prodnoed,  the 
effect  equally  follows ;  and  cannot, 
tliurefore,  depend  upon  the  causes  of 
'tability,  nor  upon  the  other  effect* 


if  thoBi 


which  a 


§  5.  The  last  two  eiamples  will 
have  conveyed  to  any  one  by  whom 
they  have  been  duly  followed  So  cleat 
a,  conceptiuu  of  the  use  and  pTactic>' 


manageinent  of  three  of  the  four 
iDethods  of  experimental  inquiry, 
to  supeCBede  the  neceaBity  of  any 
further  exemplifi  cation  of  them.  The 
remuning  method,  that  of  liesidues, 
not  having  found  a  pie  ' 
the  preceding  inveBtigHtioos,  I  Bholl 
quote  from  Sir  John  Hereohel 
examples  of  that  method,  with  the 
TemarltB  by  which  they  are  introduced, 

"  It  iB  %  this  pmcesa,  in  fact,  that 
■cience,  in  its  preaent  advanced  state, 
IB  chiefly  promoted.  Most  of  the  phi 
nomeim  which  Nature  presents  Bi 
very  complicated ;  and  when  the 
effects  of  all  known  causes  are  esti- 
mated with  exactness,  and  subducted, 
the  residual  facts  are  constantly  ap- 
pearing in  the  form  of  phi 
oltogeUier  new,  and  leading 
most  important  conclusions. 

"  For  e»omplB :  the  return  of  the 
comet  predicted  by  Professor  Encke, 
a  great  many  times  in  succession,  and 
the  general  good  agreement  <^  its 
calculated  with  its  observed  place  dur- 
ing any  one  of  its  periods  of  visibility, 
would,  lead  us  to  say  that  its  gravita- 
tion towards  Che  sun  and  planets  is 
the  sole  and  sufficieut  cause  of  all  the 
phenomena  of  its  orbitual  motion  ; 
but  when  the  effect  of  this  cause  is 
strictly  calculated  and  subducts  from 
the  observed  motion,  there  is  found  to 
remain  behind  a  rtiidiual  jAeTunaenon, 
which  would  never  have  been  other- 
wise aacertained  to  exist,  whit^  is  a 
small  anticipation  of  the  time  of  its 
reappearance,  or  a  diminution  of  it^ 
periodic  time,  which  cannot  be  ac- 
comited  for  by  gravity,  and  whose 
cause  is  therefore  to  be  inquired  into. 
Such  an  anticipation  vould  be  caused 
by  thereBlstanceof  amediuni  dissemi- 
nated through  the  celestial  regions ; 
and  as  there  ore  other  good  reasons 
for  believing  this  to  be  a  vera  caa»a," 
(an  actually  existing  antecedent,)  "  it 
lias  therefore  been  ascribed  to  such  a 
resistance.  * 

•  In  bis  subsequent  work,  Oallhm  of 
Jilrmtmp  (I  570).  Sir  Jolm  Horaohel  cut 
eeBta  naolber  possibLe  esiiliu.otion  o[  Hi 


"M.   Atngo,  having  suspended  a 
mimetic  needle  by  a  silk  thread,  and 
vibration,  observed  tbot  it 


nueh  a. 


when  suspended  over  a  plate  of  copper, 
than  when  no  such  plate  was  beneath 
ib.  Now,  in  both  coBea  there  were 
two  renr  cousre  "  (antecedents  known 
to  exist]  "  why  it  tkoidd  come  at 
length  to  rest,  viz.  the  resistance  of 
the  air,  which  opposes,  and  at  length 
destroys,  all  motions  performed  in  it; 
and  the  want  of  perfect  mobility  in 
the  silk  thread.  But  the  effect  of 
those  causes  being  exactly  known  by 
the  observation  made  in  the  absence 
of  the  copper,  and  being  thus  allowed 
fw  and  subducted,  a  residua!  pheno- 
menon appeared,  in  the  tact  that  » 
retarding  influence  was  exerted  hy 
the  copper  itself ;  and  this  fact,  once 
ascertained,  Bpeedily  led  to  the  know- 
ledge of  an  entirely  new  and  unex* 
pected  class  of  relations."  This  ex- 
ample belongs,  however,  not  to  the 
Method  of  Besiduea  bnt  to  the  Method 
of  Difference,  the  law  being  ascer- 
tained by  a  direct  comparison  of  the 
results  of  two  eiperunente,  which 
differed  in  nothing  but  the  presence 
or  absence  of  the  plate  of  copper.  To 
have  made  it  exemplify  the  Method 
of  Besidues,  the  effect  of  the  resistance 
of  the  air  and  that  of  the  rigidity  of 
the  silk  should  have  bean  calculated 
A  priori  from  the  laws  obtained  by 
separate  and  foregone  experiments. 

"  Unexpected  and  peculiarly  strik- 
ing confirmations  of  inductive  Jawa 
frequently  occur  in  the  form  of  re- 
sidual phenomena,  in  the  course  of 
investigations  of  a  widely  different 
nature  from  those  which  gave  rise  to 
the  inductions  themselves.  A  veiy 
elegant  example  may  be  cited  in  the 
unexpected  confirmation  of  the  law  of 
the  development  of  heat  in  elastic 
fluids  bycompression,  which  is  afforded 


by  t 


The 


Suity  into  the  cause  of  sound  had 
to  conclusions  respecting  its  mode  . 
of  propagation,  from  which  its  velDcity 
in  the  air  could  be  precisely  calculated. 
The  cakulations  were  performed,  but, 
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when  compared  with  fact,  though  the 
agreeinent  waa  quite  auffldent  to  ahow 
the  general  correctaen  of  the  cause 
and  mode  (rf  propagHtion  aaeigned,  yet 
the  vjheU  velocitj^  could  not  be  ehowTi 
to  arise  from  this  theory.  There  was 
■UIlsreeiduBlTelocitTtobeaaconnted 
for,  which  placed  dynamical  philoeo- 
phen  for  a  Ions  time  in  great  dilemma. 
At  length  Liqwice  stmck  on  thehamiy 
idea  that  thU  might  ariia  from  the  Mat 
develcped  in  the  act  of  that  condensa- 
tiai  which  necessarily  takes  place  at 
every  ribratioii  by  which  sound  is 
conveyed.  The  matter  was  tnibjected 
to  exact  calculation,  and  the  result 
was  at  (mee  the  comt^ete  explanation 
of  the  residual  phenomenon,  and  a 
striking  ooniirmation  of  tbe  general 
law  of  the  development  of  heat  by 
COmpreHsion,  under  circumstances  be- 
yond artiSotal  imitation." 

"Many  of    the  new  elements  of 
chemistiy  have  lieen  detected  in  the 


Thus  Arfwedson  discovered  lithia  by 
perceiving  an  excess  of  weight  in  the 
sulphate  produced  from  a  small  por- 
tion of  what  he  considered  as  magnesia 
present  in  a  mineral  he  had  analysed. 
It  is  on  this  principle,  too,  that  the 
small  concentrated  residues  of  great 
operations  in  the  arts  are  almost  sure 
to  be  the  lurking- places  of  new  chemi- 
cal ingredients  i  witness  iodine,  bro. 
mine,  selenium,  and  the  new  metals 
accompanying  platina  in  the  experi- 
ments of  Wdiaston  and  Tennanb  It 
was  a  happy  thought  of  Glauber  to 
examine  what  everybody  else  threw 
away."' 

"  Almost  all  the  greatest  discoveries 
in  Astronomy,"  aays  tbe  sameauthor.i- 
"  have  resulted  from  the  consideration 
of  residual  phenomena  of  a  quantita- 
tive or  numerical  kind.  ...  It  was 
thus  that  the  grand  disoovery  of  the 
preoesaion  of  the  equinoxes  reanlted 
OS  a  residual  phenomenon  from  tbe 
imperfect  explanation  of  the  return  of 
the  seasons  by  the  return  of  the  sun 
to  the  same   ^>parent  place   among 
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Sied  stars.  Thus,  also,  aberra- 
tion and  nutation  resulted  as  residual 
phenomena  from  that  portion  of  the 
changes  of  the  apparent  places  of  the 
fixed  stars  which  was  left  unaecomited 
tat  by  precession.  And  thna  again 
the  apparent  prt^r  motions  of  tbe 
stHTB  are  tbe  observed  residues  of 
their  appsirent  movements  oiitatand- 
ing  and  unacooanted  for  by  eirict 
c^cuhitlon  of  the  effects  of  preces- 
sion, nutation,  and  aberration.  The 
neoreatapproach  which  human  theories 
csn  make  to  perfection  is  to  diminish 
this  residue,  this  eajmt  morttimn  of 
'  lervaUon,  as  it  may  be  considered, 
much  as  practicable,  and.  If  pos- 
sible, til  reduce  it  to  nothing,  either 
by  shoning  that  something  hw  been 


neglected  II 


a  estimation  of  known 


.  .  .  .  rbyr, 
new  fact,  and  on  the  principle  of  the 
inductive  philosophy  asoending  from 
the  effect  to  its  cause  or  causes." 

The  disturbing  effects  mutually  pro- 
duced by  the  earth  and  planets  upon 
each  other's  motions  were  first  brought 
to  light  as  residual  jdienomena,  by 
the  difference  which  appeared  between 
tbe  observed  places  of  these  bodies 
and  tbe  places  calculated  on  a  oon- 
eidoration  solely  of  their  gravitatJon 
towards  the  sun.  It  was  this  which 
determined  astronomers  to  consider 
tbe  law  of  gravitation  as  obttuning 
between  all  bodies  whatever,  and 
therefore  between  all  particle*  of 
matter ;  their  first  tendency  having 
been  to  regard  it  as  a  force  acting 
only  between  each  planet  or  satellite 
and  the  central  body  to  whose  system 
it  belonged.  Agam,  the  catastro- 
phists,  in  geology,  be  their  opinion 
right  or  wrong,  snppott  it  on  the 
plea,  that  after  the  efi^  of  all  causes 
now  In  operation  has  been  allowed 
for,  there  remains  in  the  eiisting 
constitution  of  the  earth  a  large 
residue  of  facts,  proving  the  exist- 
ence at  former  periods  either  of  other 
forces,  or  of  tbe  same  forces  in  a  much 
greater  degree  of  intenaity.     To  add 
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ground  fur  believing,  that  there  is 
IQ  ODe  huTiiM]  iudividuitl,  one  sex,  or 
one  taoe  <il  tnonkinct  over  anutiier  an 
inberant  uid  ineipUoatile  luperionty 
In  mental  faoultieii  oould  mily  mib- 
■tantiate  their  propuitioa  by  gnb- 
tMCting  from  the  differenoee  of  in- 
tellect which  we  in  fact  tee  all  that 
can  be  traced  by  known  laws  either 
tu  the  aaccrtained  diSerenoea  of  phyii- 
cal  DigBDiBstiuD,  or  to  the  diSerenoea 
which  have  exiit*l  in  the  outward 
circnmitaDoea  in  which  the  eubjecta 
of  the  oomparuon  have  hitherto  been 
uUoed.  What  these  cauiea  might 
fail  to  aocDUnt  for  would  oouititute 
a  residual  phenomenon,  which,  and 
which  alone,  would  bs  evidence  of  an 
ulterior  original  distiootion,  and  the 
tneaaure  of  ita  amount.  But  the  aa- 
aerton  of  auch  euppostd  difFerenoea 
have  not  provided  thumaelvea  with 
ibeae  neceaaarj  logic^  conditiona  of 
the  establiahmcnt  of  their  doctrine. 

The  apirit  of  the  Method  of  Ecsi- 
duee  being,  it  i*  hoped,  anfflolentljt 
intelligible  from  these  eiamplea,  and 
the  other  three  methods  hsTing  al- 
ready been  ao  fully  exemplified,  we 
may  here  close  our  exposition  of  the 
four  methods,  conaidered  as  employed 
in  the  investigation  of  the  aimpler  and 
more  elementary  order  of  the  oom- 
binations  of  phi 


§  6,  Dr.  Whewell  has  expieeaed 
a  very  unfavourable  opinion  of  the 
utility  of  the  Four  Methods,  aa  well 
OS  of  the  aptneaa  of  the  examples  by 
which  I  have  attempted  to  iiluatrate 
them.     His  worda  are  these  ; ' — 

"Upon  these  methods  the  obvious 
thing  to  remai'k  ie,  that  they  take  for 
granted  the  very  Uiins  which  ia  most 
diffloult  to  discover,  the  reduction  of 
the  phenomeaa  to  formuhe  luch  aa 
nre  here  presented  to  ua.  When  we 
have  any  aet  of  ootnpkx  facta  offered 
to  ua, — for  inatance,  thoae  which  were 
crfFered  in  the  caaea  of  diaoovery  which 
I  have  mentioned, — the  facts  of  the 
planetary  paths,  of  falling  bodiea,  of 

*  FMlnejili)  r^  IHicm-trt,  pp.  163, 1(4. 


refracted  raya,  of  (Xiamiod  motlonsi 
of  chemical  analyaia  )  and  when,  in 
any  of  theae  caaes,  we  would  diacover 
the  law  of  nature  which  governs  them, 
or,  if  any  one  chooses  ao  to  term  it, 
the  feature  in  vdiich  all  the  eases 
agree,  where  are  we  to  look  for  our 
A,  B,  C,  and  a,  b,  tt  Nature  does 
not  present  to  us  the  casta  in  this 
form ;  and  how  are  we  to  reduce 
them  to  this  form  J  You  aay,  vAril 
we  find  the  combination  of  A  B  O 
with  a  6  e  and  A  B  D  with  a  b  d, 
then  we  may  draw  oar  inference. 
Granted ;  but  whan  and  where  nre 
we  to  Und  auoh  combinations  f  Even 
now  that  the  diacoveriea  are  made, 
who  will  point  out  to  ua  what  are  the 
A,  B,  C,  and  a,  b,  e,  elements  of  the 
cases  which  have  juet  been  enumer- 
ated t  Who  wilt  teU  us  which  of  the 
methoda  of  inquiry  thoae  hiatorloally 
real  and  aucceasful  inquiries  exem- 
plify ?  Who  will  carry  these  formula 
through  the  history  of  the  aelenoes, 
an  they  have  really  grown  up  |  and 
ahow  ua  that  these  four  methods  have 
been  operative  in  their  formation  1  or 
that  any  light  ia  thioivn  upon  the 
steps  of  their  progreaa  by  reference  to 
these  forroiilffi?" 

He  adds  that,  in  this  work,  the 
methods  ^ve  not  been  applied  "to 
a  large  body  of  conspicuous  and  un- 
doubted examples  <rf  dieoavery,  ex- 
tending along  the  whole  history  of 
science  ; "  which  ought  to  have  been 
done  in  order  that  the  methods  might 
be  shown  to  poeaess  the  "advantage" 
(whieh  he  claima  aa  belongine  to  his 
own)  of  being  those  "by  which  aJl 
great  diacoveries  in  science  have  reallf 
been  made  "  (p.  S77). 

There  ia  a  atriking  almilarity  be- 
tween the  ob  jectiona  here  m  ade  against 
Canons  of  Induction,  and  what  was 
alleged,  in  the  last  oentury,  by  as  able 
men  as  Dr.  Whewell,  against  the  bd- 
knowledged  Canon  of  Katiocinatlon. 
Those  who  protested  againat  the  Aria- 
toteiiaa  Logic  said  of  the  .Syllo^sm, 
what  Dr.  Whewell  says  of  the  III^. 
ductivc  Methods,  that  it  "tubes  for 
granted  the  ver;  ttung  which  is  most 
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difficult  (o  discover,  the  t^dnotion  of 
the  u^ument  to  fonnuliB  such  tut  lire 
here  presented  to  ub."  The  grand 
difficulty,  they  eajd,  ia  to  obtain  your 
«yll<%um,  not  to  judge  of  Ita  correct- 
nen  when  obtained.  On  the  matter 
of  fact  both  they  and  Dr.  Whewell 
we  right.  The  greatost  difficulty  in 
both  cawB  la  firet  that  of  obtaining 
the  evidence,  and  next,  of  reilucing  it 
to  the  form  which  tests  its  conclusive- 
neu.  But  if  we  trj  to  reduce  it  with- 
DDt  knowing  what  it  in  to  be  reduced 
to,  we  are  nut  likely  to  moke  miiah 
progress.  It  ia  a  more  difficult  thing 
to  Boire  a  geometrical  problem  than 
to  judge  whether  a  proposed  solntion 
is  correct ;  but  If  people  ware  not  able 
to  jadge  of  the  solution  when  found, 
they  would  have  little  chanoe  of  find- 
ing it.  Aud  it  cannot  be  pretended 
that  to  judge  of  an  induction  when 
foDnd  Is  perftotly  easy,  is  a  thing  for 
wluch  aids  and  instruinenta  are  super- 
fluous ;  for  erroneouB  inductions,  false 
inferences  from  enperienca,  are  quite 
as  commoD,  on  Eome  subjecta  roach 
commoner,  than  true  ones.  The  busi- 
ness of  Inductive  I«gio  ia  to  provide 
lilies  and  models,  (eucli  aa  the  Syllo- 
gism and  its  rules  are  for  ratioclna- 
Uon,)  to  which,  if  indnctive  argu- 
ments conform,  those  arguments  are 
conclusive,  and  not  otherwise.  This 
ia  what  the  Four  Methods  profess  to 
be,  and  what  I  believe  they  are  uni- 
versally considered  to  Ijo  by  experi- 
mental philosophers,  who  had  prac- 
tised all  of  them  long  before  any 
one  sought  to  reduce  the  practice  to 

The  assailants  of  the  Syllogism  had 
also  anticipated  Br,  Whewell  In  the 
other  branch  of  his  argument.  They 
said  that  no  discoveries  were  ever 
made  by  ayllnglsm  t  and  Dr.  Whe- 
well says,  or  seems  to  say,  that  none 
were  eveif  made  by  the  Four  Methods 
of  Induction.  To  the  former  objec- 
tors, Archbishop  Whatley  very  per- 
tinently answered,  that  their  argu- 
ment, if  good  at  all,  waa  good  against 
the  reasoning  process  alt^ther  ;  for 
whAtever  cannot  be  ntduced  to  eyllo- 


glsm  ia  not  reasoning.  And  Dr. 
Whewell'e  argument,  if  good  at  all, 
is  good  against  all  inferences  from 
eiperience.  In  saying  that  no  dis- 
coveries were  ever  mode  by  the  Four 
Methods,  he  affirms  that  none  were 
ever  made  by  observation  and  ex- 
periment ;  for  assuredly  if  any  were, 
it  was  by  processes  reducible  to  one 
or  other  of  those  methods. 

This  difference  between  us  accounts 
for  the  dissatjsfaetion  which  my  ex- 
amples give  him  ;  for  I  did  not  select 
them  with  a  view  to  satisfy  any  one 
who  required  to  be  convinced  that  ob- 
servation and  experiment  are  modes 
of  acquiring  knowledge :  I  confess 
that  in  the  choice  of  them  I  thought 
only  of  illustration,  and  of  facilitating 
the  oHwepCton  of  the  Methods  by  con- 
crete instances.  If  it  had  been  my 
object  to  justify  the  processes  them- 
selves aa  meana  of  investigation,  there 
would  have  been  no  need  to  look  far 
off,  or  meke  use  of  recondite  or  com- 


a  truth  ascertained  by  the  Method  of 
Agreement,  I  might  have  chosen  the 
proposition  "Dogs  bark."  This  dog, 
and  that  dog,  and  the  other  dog, 
answer  to  A  B  C,  A  D  B,  A  F  G. 
The  ciroumstance  of  being  a  dog 
answers  to  A.  Barking  answers  to 
a.  As  a  truth  made  known  by  the 
Method  of  Difference,  "  Fire  bums  " 
might  have  sufficed.  Before  I  touch 
the  fire  I  am  not  burnt ;  this  is  B  Cj 
1  touch  it,  and  am  burnt ;  this  is  A  6 
C,  a  B  O. 

Such  familiar  experimental  pro- 
cesses are  not  regarded  as  inductions 
by  Dr.  Whewell ;  but  they  are  per- 
fectly homogeneous  with  those  by 
whldi,  even  on  his  own  showing,  the  ■ 
pyramid  of  science  is  supplied  with 
its  base.  In  vain  he  attempts  to 
escape  from  this  conclusion  by  laying 
the  most  arbitrary  restrictions  on  the 
choice  of  examples  admissible  as  in- 
stances of  Induction  :  they  must 
neither  be  such  aa  are  stilt  matter  of 
discussion  (p.  265),  nor  must  any  of 
them  be  drawn  from  mental  nod 
social    subjecta    (p.  269),  dot   bon 
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ordintr^  otMMvatlon  and  pnwticat 
life  (pp.  241-247).  They  muat  be 
taken  eicliuivelj'  from  the  generaliBa- 
tions  bj  which  KientiGo  thiokera  b&ve 
ascended  to  great  and  comprehenuTS 
Ibwb  of  oatutal  phenomeDa.  Now  it 
ii  seldom  podsible,  in  these  compli- 
cated inquiries,  to  go  much  bejond 
the  initial  steps  without  calling  in 
(he  Instniment  of  Deduction  anil  the 
temporal?  aid  of  hypotheses ;  as  I 
myself,  in  conunon  with  Dr.  Whewell, 
hare  maintained  agwnst  the  purely 
emi^cal  schooL  Since,  therefore, 
aocA  cases  could  not  conveniently  be 
selected  to  illustrala  Uie  principles  of 
mere  observation  and  experiment,  Dr. 
Whewell  ia  misled  by  their  absence 
into  representing  the  Experimental 
Methods  as  serving  no  purpose  in 
■cientiHc  inTeatigation  ;  forgotting 
that  If  those  methods  liad  not  sup- 
jjied  the  first  generalisations,  there 
would  have  bean  no  materials  for  hia 
own  conception  of  Induction  to  work 

His  challenge,  however,  to  point 
out  which  of  the  four  methods  are 
exemplified  in  certain  important  cases 

of  scientific  Inquiry  is  easily  answered. 
"The  planetary  paths,"  as  far  as  they 
are  a  case  of  induction  at  all,*  fall 
under  the  Method  of  Agreement 
The  law  of  "falling  bodies,"  namely, 
that  they  describe  spaces  proportional 
to  the  Bquares  of  the  times,  was  his- 
torically a  deduction  from  the  first 
law  of  motion ;  but  the  experiments 
by  which  it  was  verified,  nnd  by  which 
it  might  have  been  discovered,  were 
examples  of  the  Method  of  Agree- 
ment ;  and  the  apparent  variation 
le  law,  caused  by  the  re- 
ic  Mr,  was  cleared  np  by 


i  the  Mctliod  of  Differ- 
law  of  "  refracted  rays  " 
oyof  the  ratio  between 
incidence  and  of  refrac- 
:h  refntctiug  substance) 
ned  by  direct  measura- 
lerefore  by  the  Method 
H  pnint,  tiie  second  chapter 


complex  processes  of  thought.  In  which 
Deduction  was  predominant,  but  the 
Methods  of  Agreement  and  of  Con- 
comitant Variations  had  a  large  part 
In  establishing  the  empirictu  laws, 
li^rery  case  without  exception  of 
"chemical  analysis"  conatitutea  a 
well-marked  example  of  the  Method 
of  Difference.  To  any  one  acquainted 
with  the  subjects— to  Dr.  Whewell 
himaelf,  there  would  not  be  the  small. 
est  difficulty  in  setUng  out "  the  ABC 
and  ab  r  elements''  of  these  cases. 

If  discoveries  are  ever  made  1^ 
observation  and  experiment  without 
Deduction,  the  four  methods  are 
methods  of  discovery :  but  even  if 
they  were  not  methiHls  of  discovery, 
it  would  not  be  the  less  true  that  they 
are  the  sole  methods  of  Pm>f ;  and 
in  that  character,  even  the  results  of 
deduction  are  amenable  to  them.  The 
great  generalisations  which  begin  as 


bv  the  Four  Me- 
thods. Now  It  is  with  Proof,  as  such, 
that  Logic  is  principally  concerned. 
This  distinction  has,  indeed,  no  oltance 
of  finding  faiour  with  Dr.  Whewell ; 
for  it  is  the  peculiarity  of  his  system 
not  to  recognise,  in  cases  of  Induc- 
tion, any  necessity  for  proof.  If,  after 
assuming  an  hypothesis  and  carefully 
collating  it  with  facte,  nothing  is 
brought  to  light  inconsistent  with  it, 
that  is,  if  experience  does  not  rlwprove 
it,  he  is  content ;  at  least  until  a  sim- 
pler hypothesis,  equally  consistent 
with  experience,  presents  itself.  If 
this  be  Induction,  doubtless  there  Is 
no  necessity  for  the  Four  Methods. 
Bub  to  suppose  that  it  is  so  appears 
to  me  a  radicBl  misconception  of  the 
nature  of  the  evidence  of  physical 

So  real  and  practical  is  the  need  ot 
a  test  for  induction  similar  to  the 
sylli^istio  test  of  ratiocination,  that 
inferences  which  bid  defiance  to  the 
most  elementary  not^ns  of  inductive 
logic  ore  put  forth  without  misgiv- 
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Ids  bjr  persona'  etninent  in  phyBical 
Mience,  u  wwn  u  thd;  are  off  the 
gTOuiid  on  which  they  are  coiiversant 
with  the  facta,  aad  not  reduced  to 
judge  only  by  the  Sirgumenta  ;  and  as 
for  edocated  persoua  In  genetal,  ir 
inaj  be  doubted  if  they  are  bettei 
judge!  of  a  good  ur  a  bad  induction 
than  they  were  before  Bacon  wrote. 
The  improvement  iu  tho  reaulta  of 
thinking  has  aetdom  extended  to  the 
^oaeaaea  ;  or  haa  reached,  if  any  pro- 
oeaa,  that  of  investigation  only,  not 
that  of  proof.  A  knowledge  of  many 
hiwa  of  nature  haa  doubtless  been  ar- 
rived at  by  framing  hypothesea  and 
finding  that  the  facta  correeponded  to 
them ;  and  many  errora  luve  been 
got  rid  o[  by  coming  to  a  knowledge 
of  facta  whidi  were  inconaiatent  with 
them,  but  not  by  diaoovering  that  the 
mode  of  thought  wbiob  led  to  the 
crrora  waa  itaelf  faulty,  and  might 
have  been  known  to  be  such  inde- 
pendently of  the  facta  which  diiqjtoved 
the  apecifiD  conctueion.  Hence  it  ia 
that,  while  the  thoughts  of  mankind 
have  on  many  aubjocta  worked  them- 
selves practicaUy  right,  the  thioking 
power  remains  as  weak  as  ever  ;  and 
on  all  aubjecta  on  which  the  facts 
which  would  check  the  result  are  not 
accessible,  as  iu  what  relates  to  the 
invisible  world,  and  even,  as  has 
been  Been  lately,  to  the  visible  world 


as  pitiably  as  the  merest  ignoramus. 
For  though  they  have  made  many 
aonnd  inductiona,  they  have  not 
learnt  from  them  (and  I>r.  Whewell 
thinks  there  is  no  necesaity  that  Uiey 
should  learn)  the  principles  of  induc- 
tive evidmct. 


CHAPTER  X. 


§  I.  In  the  preceding  exposition  of 

the  four  methoda  of  obaervation  and 
experiment,  by  which  we  oontrive  to 
distinguish  among  a  mass  of  co-eiis- 


l*nt  phenomena  the  partiouUr  effect 
due  to  a  given  cauae,  or  tlie  parti- 
cular cauae  which  gave  birth  to  a 
given  effect,  it  has  been  necessary  tu 
suppose,  in  the  first  instance,  for  the 
ai^e  of  simplification,  that  tUs  analy- 
tical operation  ia  encumbered  by  no 
other  difficulties  than  what  are  eaaen- 
tially  inherent  in  ita  nature ;  and  to 
represent  to  ouraelves,  therefore,  every 
effect,  on  the  one  hand  as  connected 
exclusively  with  a  single  cause,  and 
on  the  other  hand  as  incapable  of 
being  mixed  and  confounded  with 
any  other  co-existent  effect.  We 
have  regarded  a  b  c  d  t,  the  aggre- 
gate of  the  phenomena  existing  at 
any  moment,  as  consisting  of  dlaal- 
muor  facta,  a,  b,  c,  d,  and  t,  for  each 
oE  which  one,  and  only  one,  cause 
needs  be  sought ;  the  difficulty  being 
only  that  of  singling  out  thia  one 
cause  from  the  multitude  of  antece- 
dent circumstances.  A,  B,  C,  D,  and 
E.  The  cause  indeed  may  not  be 
simple ;  it  may  consist  of  an  aasem- 
bli^e  of  conditions  ;  but  we  liave  sup- 
posed that  there  waa  only  one  possible 
aaaembUge  of  conditions  from  which 
the  given  effect  could  result. 

If  such  were  the  fact,  it  would  bo 
comparatively  an  easy  task  to  inves- 
tigate the  laws  of  nature.  But  the 
suppoaitiun  doea  not  hold  in  either  of 
its  parts.  In  the  firat  place,  it  is  not 
true  that  the  aame  phenomenon  is 
always  produced  by  the  same  cause  ; 
the  effect  a  may  sometimes  arise  from 
A,  sometjmea  from  B.  And,  secondly, 
the  effects  of  different  causes  are 
often  not  dissimilar,  but  houK^neoua, 
and  marked  out  by  no  assignable 
boundaries  from  one  another ;  A  and 
B  may  produce  not  a  and  b,  but  dif- 
ferent portions  of  an  efliect  a.  The 
obscurity  and  difficulty  of  the  inves- 
tigation of  the  laws  of  phenomena  is 
singularly  inciaased  by  the  neceaalty 
of  adverting  to  these  two  cii«um- 
staoces — Intermixture  of  Effects  and 
Plurality  of  Causes.  To  the  latter, 
being  the  simpler  of  the  two  con- 
iderations,  we  shall  fiiat  direct  our 
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It  U  not  trne,  then,  that  one  effect 
must  bo  connected  with  only  one 
eanse,  or  nssembl&ge  of  conditions  ; 
that  each  phenomenoa  can  be  pro- 
dnced  only  in  one  w»y.  There  are 
often  leveral  independent  modes  in 
whioh  the  same  phenomenon  could 
have  originated.  One  'fact  may  be 
the  consequent  in  several  invariable 
sequencea  j  it  may  follow,  with  equal 
timformity,  any  one  of  several  ante- 
cedents, or  collections  of  antecedents. 
Many  causes  may  produce  mecbanicsl 
motion  :  many  causes  may  produce 
some  kinds  of  sensation :  tnany  canses 
may  produoe  death.  A  given  effect 
may  r«ally  be  produced  by  a  certain 
cause,  and  yet  be  perfectly  capable 
of  being  prod\iced  witliout  it, 

§  2.  One  of  the  principal  conse- 
quences of  this  fact  of  Plurality  of 
Causes  Is,  to  render  the  first  of  the 
inductive  methods,  that  of  Agreement, 
uncertain.  To  iUustrate  that  method 
we  suppoaed  two  instances,  ABC 
followed  by  a  be,  and  A  D  E  followed 
bj  a  d  e.  From  these  instances  it 
might  apparently  be  concluded  that 
A  19  an  invariable  antecedent  of  n, 
and  even  that  it  is  the  unconditional 
invariable  antecedent  or  cause,  if  we 
could  be  sni«  that  there  is  no  other 
antecedent  common  to  the  two  cases, 
That  this  difficulty  may  not  stand  in 
the  way,  let  us  suppose  the  two  cases 
positively  aacertuned  to  have  no 
antecedent  in  common  except  A.  The 
moment,  however,  that  we  let  in  the 


a  tacit  supposition  that  a  must  have 
been  produced  in  both  instances  by 
the  same  cause.  If  there  can  pos- 
sibly have  been  two  causes,  those  two 
may,  for  example  be  C  and  E  :  the 
one  may  have  been  the  cause  of  a  in 
tbe  former  of  the  instances,  the  other 
in  the  latter,  A  having  no  influence 
in  either  case. 

Suppose,  ioe  example,  that  two 
great  artists  or  great  philoaophera, 
Miat  two  extremely  selfish  or  ex- 
tremely  generous   characters,    were 


compared  together  as  to  the  circum- 
stances of  their  education  and  history, 
and  the  two  cases  were  found  to 
agree  only  in  one  circumstance : 
would  it  follow  that  this  one  circum- 
stance was  the  cause  of  the  quality 
which  characterised  both  those  indi- 
viduals? Not  at  all;  for  the  causea 
which  may  prodnce  any  type  of  char- 
acter are  very  numerous  ;  and  the 
two  persons  might  equally  have 
agreed  in  their  character,  though 
there  had  been  no  manner  of  resem- 
blance in  their  previous  history. 

This,  therefore,  is  a  characteristic 
imperfection  of  the  Method  of  Agree- 
ment ;  from  which  imperfection  the 
Method  of  Difference  Is  free.  For  it 
we  have  two  insUnces,  A  B  C  and 
B  C,  of  which  B  C  gives  5  c,  and  A 
being  added  converts  it  into  a  fi  c,  it 
is  G^tain  tb&t  In  this  Instance,  at 
least.  A  wos  either  the  cause  of  o, 
or  an  indispensable  portion  of  its 
cause,  even  though  the  cause  which 
produces  it  in  other  instances  may 
be  altogether  different.  Flurab^  of 
CaTises,  therefora,  not  only  does  not 
diminish  the  reliance  due  to  the 
Method  of  Difference,  but  does  not 
even  render  a  greater  number  of  ob- 
expcriments  necessary : 

the  other  negative,  are  still  sufficient 
for  the  most  complete  and  rigorous 
induction.  Not  so,  however,  with 
the  Method  of  Agreement.  The  con- 
clusions which  that  yields,  when  the 
number  of  instances  compared  is 
small,  are  of  no  real  value,  except  as, 
in  the  character  of  suggestions,  they 
may  lead  either  to  experiments  bring- 
ing them  to  the  test  of  the  Method 
of  Difference,  or  to  reasonings  wbidi 
may  eiplain  and  verify  them  dcduc- 

It  is  only  when  the  instances,  being 
indefinitely  multiplied  and  varied, 
continue  to  suggest  the  same  result, 
that  this  result  acquires  any  high 
degree  of  independent  value.  If  there 
are  but  two  instances,  A  B  C  and 
A  D  B,  though  these  instances  have 
no  antecedent  in  common  except  A, 
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yet,  M  the  effect  maj'  ponslbly  tnve 
beeit  produced  in  the  two  caaea  by 
differeot  CBUSea,  tfae  reanlt  ia  at  moitt 
rally  a  Blight  probability  in  fsvmir  of 
A ;  there  mav  be  causation,  but  it  is 
almoet  eqnaliy  probable  that  there 
mu  only  a,  coincidence.  Bat  the 
oftener  we  repeat  the  obeervation, 
varying;  the  c&cumBtances,  the  more 
we  advance  toward*  n  aolution  of  this 
doubt.  For  if  we  try  A  r  G,  A  H 
K,  kc,  all  unlike  one  another  except 
f n  contfdning  the  circnmstance  A,  and 
if  we  find  the  effect  a  entering  into 
the  result  in  alt  these  cases,  we  must 
snppoae  one  of  two  things,  either  that 
it  is  caused  by  A,  or  thftt  it  has  as 
many  different  causes  as  there  arc 
inBtances.  With  each  addition,  there- 
fore, to  the  number  of  instances,  the 
presumption  is  strengthened  in  favour 
of  A.  The  inquirer,  ot  course,  will 
not  neglect,  if  an  opportunity  present 
itself,  to  exclude  A  from  eome  one  of 
these  combinations,  from  A  H  K  f or 
instance,  and  by  trying  H  K  sepa- 
rately, appeal  to  the  Method  of  Dif- 
ference in. aid  of  the  Method  of 
Agreement.  By  the  Method  of  Dif- 
ference alone  can  it  be  ascertained 
that  A  is  the  cauEB  of  a  ;  bnt  that  it 
is  either  the  cause,  or  another  effect 
of  the  same  cause,  may  be  placed 
beyond  any  reaaonable  doubt  by  the 
Method  of  Agreement,  provided  the 


»ell 
as  suffldently  various. 

After  how  great  a  multiplication, 
then,  ot  varied  instances,  all  agreeing 
In  no  other  antecedent  except  A,  is 
the  supposition  of  a  plurality  of  causes 
suCHdently  rebutted,  and  the  concln- 
rfon  that  a  ia  connected  with  A 
divested  of  the  characteristic  imper- 
fection, and  reduced  to  a  virtual  cer- 
tainty !  This  is  a  question  which  we 
cannot  be  exempted  from  answering : 
bnt  the  consideration  of  it  belongs  to 
what  is  called  the  Theory  of  Proba- 
bility, which  will  form  the  subject  of 
a  chapter  hereafter.  It  is  seen,  how- 
ever, at  once,  that  the  conclusion 
does  amount  to  a  practical  certainty 
after  a  suCScient  number  of  insitances, 


and  that  the  method,  therefore,  in  not 
radically  vitiated  by  the  characteriatlo 
imperfection.  The  result  of  these 
considerations  is  only,  in  the  first 
place,  to  point  out  a  new  source  of 
inferiority  in  the  Method  of  Agree- 
ment as  compared  with  other  modes 
of  Investigation,  and  new  reasons  for 
never  resting  contented  with  the 
result*  obtained  by  It,  without  at- 
tempting to  confirm  them  either  by 
the  Method  of  Difference,  or  by  con- 
necting them  deductively  with  some 
law  or  laws  already  ascertained  by 
that  superior  method-  And,  in  the 
second  place,  we  learn  from  this  the 
true  theory  of  the  value  of  a  mere 
ntimber  of  iustances  in  inductive  in- 
quiry. The  Plurality  of  Causes  is 
the  only  reason  why  mere  number 
is  of  any  importance.  The  tendency 
of  unscientific  inquirers  is  to  rely  too 
much  on  number,  without  analysing 
the  instances  ;  without  looliing  closely 

what  circumstances  are  or  are  nut 
eliminated  by  means  of  them.  Moat 
people  hold  their  conclusions  witli  a 
degree  of  assurance  proportioned  tn 
the  mere  mosi  of  the  e^iperlence  on 
which  they  appear  to  rest ;  not  con- 
sidering that  by  the  addition  of  in- 
stances to  tnitances,  all  of  the  same 
kind,  that  la,  differing  from  one 
another  only  In  points  already  recog- 
nised as  immaterial,  nothing  whatever 
Is  added  to  the  evidence  of  the  con- 
clusion. A  single  instance  eliminating 
some  antecedent  which  eicisted  in  all 
the  other  cases  la  of  more  value  than 
the  greatest  multitude  of  instances 
which  are  reckoned  by  their  number 
alone.  It  is  necessary,  no  doubt,  to 
assure  ourselves,  by  repetition  of  the 
observation  ot  experiment,  that  no 
error  has  been  committed  concerning 
the  individual  facts  observed  ;  and 
until  we  have  assured  ounelvea  of 
this,  Instead  of  voiyii^  the  clrcum- 
stancee.  we  cannot  too  scrupulously 
repeat  the  same  experiment  or  obser- 
vation without  any  change.  But 
when  once  this  assurance  haa  been 
obtained,   the  multiplication  o*   '~ 


itkDcet  which  do  not  exclude  any 
mora  clrcamBtftnceg  is  entirely  useless, 
provided  there  have  beeu  already 
eiiougU  to  exclude  the  suppoBitEoo  « 
FlurtUity  oC  Gauees. 
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taking  In  some  degree  of  tbe 
of  the  Method  of  Difference,  I  have 
called  tbe  Joint  Method  of  Agree- 
ment and  DifEerence,  ia  not  affected 
by  the  chamcterlstic  imperCectiuu 
puiDted  out.  For,  in  the  joint  method, 
it  is  Bappo«ed  not  only  that  the  ia- 
Htsuces  in  which  a  is,  agree  only  in 
containing  A,  but  also  that  the  In- 
stance! In  which  a  is  not,  agree  onl^ 
in  not  containing  A.  Now,  IE  this 
be  «o,  A  must  be  not  only  (he  cause 
of  a,  but  the  only  possible  cause  :  for 
If  there  were  another,  as,  for  example, 
B,  then  in  the  inetances  in  which  a  is 
not,  B  must  have  been  ab«ent  aa  well 
as  A,  and  It  woitld  not  be  true  that 
thewi  initanceB  agree  oii£y  in  not  con- 
taming  A.  This,  therefore,  coneti- 
tutes  an  immense  advantage  of  the 
joint  method  over  the  simple  Method 
of  Agreement.  It  may  seem,  indeed, 
that  tbe  advantage  does  not  belong 
so  much  to  the  joint  method  as  to 
one  of  its  two  premises,  (if  they  may 
be  so  called,)  the  negative  premise. 
The  Method  of  A^emaat,  when 
^plied  to  negative  inatances,  or  those 
in  which  a  phenomenoa  doea  not  take 
place,  is  certainly  free  from  the  char- 
acteriatio  imperfection  which  affects 
it  In  the  affirmative  case.  The  nega- 
tive premise,  it  might  therefore  be 
supposed,  could  be  worked  as  a  simple 
case  of  the  Method  of  Agreement, 
without  requiring  an  affirmative  pre- 
mise to  be  joined  with  it.  But  though 
this  is  true  in  principle,  it  is  gene- 
rally altogether  impossible  to  work 
the  Method  of  Agreement  by  negative 
instancea  without  positive  ones  :  it  is 
■0  much  more  difficult  to  exhaust  the 
field  of  negation  than  that  of  affirma- 
tion. For  instance,  let  die  question 
be,  what  Is  the  cause  of  the  trans- 
parency of  bodies ;  with  what  prospect 


of  success  could  we  set  ouraelves  to 

inquire  directly  in  what  the  multi- 
farious aubatances  which  are  iiot  trans, 
parent  agrae?  But  we  might  iiopa 
much  sooner  to  seize  some  point  of 
resemblance  ^mong  the  comparatively 
few  and  definite  species  of  objects 
which  are  transpoLrent ;  and  this  being 
attained,  we  should  quite  naturally 
be  put  upon  examining  whether  the 
abtaui  of  this  one  circumstance  be 
not  precisely  the  point  in  which  all 
opaque  circumatancea  will  be  found 
to  raaemble. 

The  Joint  Method  of  Agreement 
and  Differance,  therefore,  or,  aa  I 
have  otherwise  called  it,  the  Indireot 
Method  of  Difference,  (because,  like 
the  Method  of  DiGterence  properly  so 
called,  it  proceeds  by  ascertaining 
how  and  in  what  the  cases  where  the 
phenomenon  is  present  differ  front 
those  in  which  it  is  absent,)  is,  after 
tbe  Direct  Method  of  Difference,  the 
mostpo\verfulof  the  remaining  Instru- 
ments of  inductive  investigation  ;  and 
in  the  sciences  which  depend  on  pure 
observation,  with  little  or  no  aid  from 
experiment,  this  method,  so  well  ex- 
emplified in  the  speculation  on  the 
cause  of  dew,  is  the  primary  resource, 
so  far  as  direct  appeals  to  experience 
are  concerned. 

§  3,  We  have  thus  far  treated 
Plurality  of  Causes  only  as  a  possible 
supposition,  which,  until  removed, 
inductions  uncertain;  and 


may  be  enabled  to  disprove 
it  But  we  must  also  consider  it  as  a 
actually  occurring  in  nature,  and 
^h,  as  often  as  it  does  occur,  our 
methods  of  induction  ought  to  be 
capable  of  ascertaining  and  establish- 
ing. For  this,  however,  there  is  re- 
qmred  no  peculiar  method.  When  an 
effect  is  really  producible  by  two  or 
more  causes,  the  process  for  detecting 
them  is  in  no  way  different  from  that 
by  which  we  discover  single  causes. 
They  may  (first)  be  discovered  aa 
separate  sequences  by  separate  seta 
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One  Bet  of  obwrvMiou 
or  expeiimeiita  ihoiTB  that  the  bud  ia 
B  csMse  of  heat,  another  that  frjction  is 
a,  nouTce  of  it,  UDother  that  percuBsioii, 
another  that  electricity,  auother  that 
cbetnical  action  is  such  a  Bource.  Or 
(Becondly)  the  plurality  ma,  .... 
light  in  the  course  of  collating  a 
number  of  instanoes,  when  we  attempt 
to  find  some  circumBtance  in  vhich 
they  all  agree,  and  fail  in  doinc;  so. 
Wefind  it  impossible  to  trace,  in  ail  the 
cages  in  which  the  effect  is  met  with, 
any  common  circtungtance.  We  finii 
that  we  can  eliminate  aU  the  ante- 
cedents ;  that  no  one  of  them  if 
present  in  all  the  instances,  no  one 
of  them  indispensable  to  the  effect 
On  closer  scrotmy,  however,  it  appears 
that  though  no  one  is  always  present, 
one  or  other  of  several  always  is.  If, 
on  further  analysis,  we  can  detect  in 
tliese  any  common  element 
be  able  to  ascend  from  thei 
one  canse  which  is  the  really  merative 
circumstance  in  them  all.  Thia  it  is 
now  thought  that  in  the  production  of 
heat  by  friction,  percussion,  chemical 
action,  Ac,  the  ultimate  sot 
and  the  same.  But  if  (as  continually 
happens)  we  cannot  take  this  ulterior 
step,  the  different  antecedents  must 
be  set  down  prorisionally  as  distinct 
causes,  each  sufficient  of  itself  to  pro- 
duce the  effect 

We  here  close  onr  remarks  on  the 
Plurality  of  Games,  and  proceed  to 
the  still  more  peculiar  and  more  com- 
plex cose  of  the  Intermiitura  of 
Effects,  and  the  interference  of  causes 
with  one  soother  :  a  case  conetitutii^ 
the  principal  part  of  the  complication 
and  difficulty  of  the  Btudy  of  nature  ; 
and  with  which  the  four  only  possible 
methods  of  directly  inductire  investi- 
gation by  observation  and  eiperiment 
are  for  the  most  part,  as  will  appear 
presently,  quite  unequal  to  cope.  The 
instrument  of  Deduction  alone  Is 
adequate  to  unravel  the  complexities 
proceeding  from  this  source  ;  and  the 
four  methods  have  little  mora  in  their 
power  than  to  supply  premises  for, 
and  a  verification  uf,  our  ded actions. 


I  4.  A  concnrrence  of  two  or  more 
causes,  not  separately  producing  each 
its  own  effect,  but  interfering  with  or 
modifying  the  effects  of  one  another, 
takes  place,  as  has  already  Ijeea 
explained,  in  two  different  ways. 
In  the  one,  which  is  exemplified  by 
the  joint  operation  of  different  forces 
in  mechanics,  the  separate  effects  of  all 
the  causes  continue  to  be  produced,  but 
are  compounded  with  one  anotber,acd 
disappear  in  one  total.  In  the  other, 
illustrated  by  the  case  of  chemical  ac- 
tion, the  separate  effects  cease  entirely, 
and  are  succeeded  by  phenomena  al- 
together different,  and  governed  by 
different  laws. 

Of  these  cases  the  former  Is  by  far 
the  more  frequent,  and  this  cose  it  is 
which,  for  the  moBt  part,  eludes  the 
grasp  of  onr  eiperimeotal  methods. 
The  other  and  exceptional  case  is 
essentially  amenable  to  them.  When 
the  laws  of  the  original  agents  cease 
itirely,  and  a  phenomenon  makes  its 
ipearance,  which,  with  reference  to 

when,  for  example,  two  gaseous  sub- 
stances, hydrogen  and  oxygen,  on 
being  brought  together,  throw  off 
their  peculiar  properties,  and  produce 
the  substance  c^ed  water — in  Bucb 
M  the  new  fact  may  be  subjected 
experimental  inquiry,  like  any 
other  phenomenon  ;  and  the  elements 
which  are  said  to  compose  it  may  be 
considered  as  the  mere  agents  of  its 
production  ;  the  conditions  on  which 
' '  depends,  the  facts  which  moke  up 

The  ^eO*  o[  the  new  phenomenon, 
the  prapertia  of  water,  for  instance, 
are  as  «tuly  found  by  eiperiment  as 
the  effects  of  any  other  canse.  Bnt 
to  discover  the  cause  oE  it,  that  is,  the 
particular  conjunction  of  agents  from 
which  it  results,  is  often  difficult 
enough.  Id  the  first  place,  the  origin 
and  actual  production  of  the  pheno- 
lenon  are  meet  frequently  inacces- 
ible  to  our  observation.  If  we 
could  not  have  learned  the  composi- 
tion of  water  until  we  found  instances 
Lu  which  it  was  actually  produce'' 
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from  raygeii  imd  hydrogen,  ire  should 
have  been  forced  to  wait  until  the 
caenal  thought  struck  Bome  on 
p&saing  Ml  electric  spark  through  a 
mixture  of  the  two  gwes,  or  inse  " 
a  lighted  paper  into  it,  merelj  t 
what  would  happen.  Besides,  many 
BDbetauceB,  though  they  can  be  ana- 
lysed, cannot  by  any  known  artificial 
means  be  reconipounded.  t'urther, 
even  if  we  could  have  awertained,  by 
the  Method  of  Agreement,  that  oxy- 
gen and  hydrogen  were  both  present 
when  water  is  produced,  no  experi- 
mentation on  oxygen  and  hydrogen 
separately,  no  knowledge  of  their 
laws,  could  have  enabled  us  deduc- 
tively t«  infra  that  they  would  pro- 
'  -'---      We  require  a  ipedfic 


duce  water. 


"K 


idertl 


n  the  ti 
B  difficulties,  we  should 


of  effects,  not  to  any  inquiry  directed 
specificaUy  towards  that  end,  but 
eithec  to  accident,  or  to  the  gradual 
progreiB  of  experimentation  on  the 
different  combinations  of  which  the 
producing  agents  are  susceptible ;  if 
it  were  not  for  a  peouliari^  belong- 
ing to  effects  of  this  description,  that 
they  often,  under  some  particular  com- 
bination of  drcumstancos,  reproduce 
their  causes.  If  water  results  from 
the  juxtapoflition  of  hydrogen  and 
nxygen  whenever  this  can  be  made 
Bumcientlj  close  and  intimate,  so,  on 
the  other  hand,  if  water  itself  be 
traced  in  certwn  eituotjons,  hydrogen 
uail  oxygen  are  reproduced  from  it : 
an  abrupt  temunation  is  put  to  the 
r  laws,  and  the 


Lavoisier,  by  heating  mercury  to  a 
high  temperature  in  a  close  vessel 
containing  air,  found  that  the  mercury 
f  ncreased  in  weight,  and  became  whait 
was  then  called  red  precipitate,  while 


air,«i  beingeiamlned  after  tlw  ex- 
~*  proved  to  haTe  lost  weights 
beoome  incapable  of  st 


porting  Ufe  or  combusUon.  Whea 
ted  precipitate  was  exposed  to  a 
still  greater  heat,  it  became  mercury 
again,  and  gave  off  a  gaa  whidi  did 
support  life  and  flame.  Thus  Uie 
agents  which  by  their  combination 
ptiduced  red  precipitate,  namely,  the 
mercury'  and  the  gaa,  reappear  as 
effect!  resulting  from  that  pracipt- 
tAte  when  acted  upim  by  hi   ' 


effects. 


iron  filings,  we  produo 
rust  and  hydir^wi ;  now  i 
already  known,  by  experiments  up<«i 
the  component  snbstanoes,  to  be  mi 
effect  of  the  uniou  of  iron  and  oxy- 
gen :  the  iron  we  oiiraelves  siqiplied, 
but  the  Dijgea  must  have  been 
produced  from  the  water.  The  re- 
sult therefore  is  that  water  hu  dta- 
a^^ieared,  and  bj'dn^en  and  oxygen 
have  appeared  in  its  stead :  or,  in 
otJier  words,  the  original  laws  of 
these  gaseous  agente,  which  hod  been 
suspended  by  the  superindiiction  of 
the  new  laws  called  the  properties  of 
water,  have  again  «tarted  into  exist- 
ence, and  the  causes  of  water  are 
found  among  Its  effects. 

Where  two  phenomena,  betwam  the 
laws  or  |»i^ities  of  which,  considered 

traced,  are  thus  Teciprooallj  causa 
and  effect,  eadi  ciqiable  in  its  turn  of 
being  produced  from  the  other,  and 
each,  when  it  produces  the  other, 
ceasing  itself  to  exist  (as  watei  is 
produced  from  oxygen  and  hydrogm, 
and  oxygen  and  hydn^en  are  repro- 
dtnwd  from  water) ;  this  causation  of 
the  two  phenomena  by  one  another, 
each  being  generated  by  the  otber'a 
destruction,  is  pn^>srty  transforma- 
tion. The  idea  of  ofaemical  composi- 
Is  an  idea  of  transformation,  bat 

transformation  which  is  incom- 
plete, since  we  consider  the  oxygen 
and  hydrc^en  to  be  present  in  the 
water  at  oxygen  and  hydrogen,  and 
capable  of  being  discovered  in  it  if  our 

«  were  sufficiently  keen  :  a  sup- 
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'[Hwitlon  (for  it  in  no  morB)  grounded 
Bolel;  on  the  fact  thkt  the  weight  of 
the  water  il  ths  lum  of  the  «epuMe 
weights  of  the  two  ingndienta.  " 
thRTQ  had  not  been  thfs  exoeptioi 
the  entire  diuppeknnce  In  the  c 
ponnd  of  the  Iswa  of  the  Mpusts 
ingredimta ;  If  the  oombined  agent« 
had  not,  in  thie  one  particnlor  of 
weight,  preserved  their  own  laws,  and 
produ«ed  a  joint  Tccult  equal  t( 
sum  of  their  sepanle  results, 
should  nevef,  probablj,  have  had  Uie 
notion  now  imjdied  bj  the  words 
ehemical  composition ;  and,  In  Um 
facts  of  water  produoed  fnnn  h7dr[>- 
gen  and  oxvgen,  and  hydrogen  Mid 
oxygen  produced  from  water,  aa  the 
trauefortDBtion  woold  have  been  oom- 
plate,  we  ihonld  han  nen  only  a 
transformation. 

In  these  caaei,  where  the  betero- 
patbic  effect  (aa  we  called  It  in  a 
former  chapter  •)  is  but  &  transfor- 
mation of  its  cause,  or,  in  other  words, 
where  the  effect  and  ita  cause  are 
reciprocally  anch,  and  mutusJIy  ooa- 
vertible  into  each  other,  the  problem 
of  finding  the  cauae  ree(dT(«  itaelf 
into  tite  far  eaaier  one  of  finding  aa 
eSect,  which  ia  the  kind  of  inquiry 
Uiat  admits  of  being  proseimted  hj 
direct  experimentp  But  there  are 
other  caaes  of  heteropathio  effects  to 
which  thin  mode  of  investigation  is 
not  ^plicable.  Take,  for  instance, 
the  hetoropathic  laws  of  wind,  that 
portion  of  Uia  phenomena  of  oar  men- 
tal nature  which  kre  analogous  to 
diemical  rather  than  to  dyoamteal 
phenomena ;  as  when  a  oomplez  pas- 
eioB  ia  formed  by  the  eoalitton  of 
several  elementary  impulses,  or  a 
complex  emotion  by  eeversl  simple 
{Measures  or  pains,  tA  which  It  is  the 
result  without  being  the  s^regate, 
or  in  aiiy  reepect  honnc^neoua  with 
them.  Ilia  product,  in  theae  cases, 
is  generated  by  ita  various  factora ; 
but  the  factors  cannot  be  reproduced 
from  the  product ;  jnst  as  a  youth 
can  grow  mto  an  old  man,  but  an  old 

'  Ante,  ohap-  vtt.  1 1. 


grow  into  «  youUi.  We 
:rtain  from  what  simple 
feelings  an;  of  our  com^dex  states  of 
mind  are  generated,  as  wb  asoertain 
the  ingredients  of  a  chemical  com- 
pound, by  making  it,  in  its  turn. 
genmt«  WiHn.  W*  can  only,  there- 
fore, diaoover  these  lawa  by  the  slow 
prooels  of  stndying  the  simple  feel* 
IngB  themselves,  and  aaeertainiag 
BTnthetlcally,  by  experimenting  on 
uia  various  cinnbinationB  of  which 
they  are  susceptive,  what  they,  by 
their  mutual  action  upon  one  another, 
are  o^iabla  of  generating, 

S  5.  It  might  have  been  aappoeed 
&tlt  UiB  Other,  and  apparently  simpler 
variety  of  the  mutual  interference  of 
causes,  where  each  cause  continues  to 
produce  ita  own  proper  effect  accord- 
ing to  the  same  lawa  to  which  it  con- 
fotlns  in  ita  aepante  state,  would 
have  presented  fewer  difficulties  to 
the  inductive  inquirer  than  that  of 
which  we  have  just  finished  the  con- 
aideration.  It  presents,  however,  so 
fat  as  direct  induction  apart  from 
dednction  la  concerned,  infinitely 
greater  difficulties.  When  a  concur- 
reac«  of  caoRed  gi^ea  rise  to  a  new 


.  inviting  attention  to  its 
paouliarlty,  and  presenting  no  obatacin 
to  cur  recognidng  ita  preaence  or  ab- 
sence among  any  numberofaumnntd- 
ing  phMKunena,  It  admits,  therefore, 
nf  being  easily  bronght  under  the 
canona  of  Induction,  provided  in- 
stanoaa  can  be  obtained  auch  aa  those 
cwiona  rsquire ;  and  the  non-occur- 
rence at  auch  inatancea,  or  the  want 
ol  means  to  produce  them  artificially, 
ia  the  real  and  only  difficulty  in  such 
investigationa ;  a  difficulty  not  logical, 
but  in  some  sort  physical.  It  is  other- 
wise with  cases  of  what,  in  a  preceding 
chapter,  has  been  denominated  the 
Compoeition  of  Causes.  There,  the 
effects  of  Uie  separate  causes  do  not 
terminate  and  give  place  tu  others, 
thereby  oeasing  to  form  any  part  of 
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on  the  contrary,  tbejr  still  take  oloce, 
but  are  mtermiiigled  witb,  and  dis- 
guised by.  the  homogeneoua  >jid 
clossl;  allied  effects  of  other  causes. 
Thej  are  no  longer  a,  b,  c,  d,  e,  ei- 
isting  side  by  side,  and  continuing 
to  be  separately  discernible ;  they 
are  -<-  a,  n,  -  i  b,  -  b,  2  b,  &c. ;  some 
of  which  cancel  one  another,  while 
many  others  do  not  appear  diatinguish- 
ably,  but  merge  in  one  sum  :  forming 
altogether  a  result,  between  which 
and  the  eauees  whereby  it  waa  pro- 
duced there  ia  often  an  insurmount- 
able difGcuity  in  tracing  by  observa- 
tion any  fiited  relation  whateTer, 

The  general  idea  of  the  Composi- 
tion of  Causes  has  been  seen  to  be, 
that  though  two  or  mora  laws  inter- 
fere with  one  another,  and  apparently 
frustrate  or  modify  one  anothers 
operation,  yet  in  r^ility  all  are  ful- 
filled, the  collective  effect  being  the 
exact  aum  of  Uie  effecta  of  the  causea 
taken  aeparately.  A  familiar  in- 
stance is  that  of  a  body  kept  in 
equilibrium  by  two  equal  and  con- 
trary forces.  One  of  the  forces  if 
acting  alone  would  carry  the  body 

the  west,  the  other  if  acting  alone 
would  carry  it  exactly  as  far  towards 
the  east ;  and  the  roiult  is  the  same 
as  if  it  bad  been  firat  carried  to  the 
west  as  far  as  Uie  one  force  would 
carry  il^  and  then  back  towards  the 
east  as  far  as  the  other  would  carry 
it,  that  is,  precisely  the  same  dis- 
tance ;  being  ultimately  left  where  it 
was  found  at  first 

All  laws  of  causation  are  liable  to 
be  in  this  manner  counteracted,  and 
seemingly  frustrated,  by  coming  into 
conflict  with  other  laws,  the  separate 
result  of  which  is  opposite  to  theirs, 
or  more  or  lesa  inconaistent  with  it. 
And  hence,  with  almost  every  law, 
many  instances  in  which  it  really  ia 
entirely  fulfilled  do  not,  at  first  sight, 
appear  to  be  cases  of  its  operation  at 
all.  It  is  so  in  die  example  just 
adduced:  a foroe,' ■---' 


motion,  yet  the  sum  of  the  effects  of 
two  causes  of  motion  may  be  rest. 
Again,  a  body  Bolicited  by  two  forces 
in  directions  making  an  angle  with 
one  another  moves  in  the  diagonal ; 
and  it  aeems  a  pamdox  to  say  that 
motion  in  the  diagonal  is  the  sum  of 
two  motions  in  two  other  lines.  Mo- 
tion, however,  is  but  change  of  place, 
and  at  every  instant  the  body  is  in 
the  exact  place  it  would  have  been  in 
if  the  forces  had  acted  during  alter- 
nate instants  instead  of  acting  in  the 
same  instant,  (saving  that  if  we  sup- 
pose two  forces  to  act  succeaaively 
which  are  in  truth  simultaneous,  we 
must  of  course  allow  them  double  the 
time.)  It  is  evident,  therefore,  that 
each  force  has  had,  during  each  in- 
stant, all  the  effect  which  belonged 
to  it;  and  that  the  modifying  inSu- 
enco  which  one  of  two  concurrent 
causes  is  said  to  exercise  with  respect 
to  the  othtr  may  be  considered  as 
exerted  not  over  the  action  of  the 
cause  itself,  but  over  the  effect  after 
it  ia  completed.  For  all  purposes  of 
predicting,  calculating,  or  expluning 
their  joint  result,  causes  which  com- 
pound their  effects  may  be  treated  as 
if  they  produced  Bimultaneously  each 
of  them  its  own  effect,  and  all  these 


I    the   1 


s  of   { 


really  fulfilled  when  the  causes  are 
said  to  be  counteracted  by  opposing 
causes  aa  when  they  are  left  to  their 
own  undisturbed  action,  we  must  be 
cautions  not  to  express  the  laws  ia 
such  terms  as  would  render  the  aaaer- 
tion  of  their  being  fulfilled  in  those 
cases  a  contradiction.  If,  for  instance^ 
it  were  stated  as  a  law  of  nature  that 
a  body  to  which  a  force  ia  applied 
moves  in  the  direction  of  the  force, 
with  a  velocity  proportioned  to  the 
force  directly,  and  to  its  own  mass 
inversely  ;  when  in  point  of  fact  some 
bodies  to  which  a  force  ia  applied  do 
not  move  at  all,  and  those  which  do 
move  (at  least  in  the  region  of  our 
earth)  are,  from  the  vety  first,  re- 
tarded by  the  action  of  gravity  and 
oUier    reaisting  foroes,   and  at  last 
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stopped  altogether  ;  it  is  cle&r  that 
the  general  propoaition,  though  it 
would  be  true  under  a  certain  hypo- 
theiis,  would  not  expreaa  the  facta  as 
the^i  actually  occur.  To  accommodate 
the  Expression  ot  the  law  to  the  real 

the  object  movea,  but  that  it  (enA  to 
move,  in  the  direction  and  with  the 
velocity  speciRed.  Wa  might,  indeed, 
guard  our  expreaBion  in  a  different 
mode,  by  saying  that  the  body  moves 
in  that  manner  unless  prerented,  or 
eioept  in  so  far  as  prevented,  by  some 
counteracting  canse,  but  the  body 
does  not  only  move  in  that  manner 
unleu  counteracted 


a  tendency  to  the  particular  effect 
with  which  the  science  is  conversant; 
thuspTMjiire,  in  mechanics,  is  aynony- 
mouB  with  tendency  to  motion,  and 
forces  are  not  reasoned  on  as  causing 
actual  motion,  but  as  exerting  pres- 
ilar  improvement  in  ter- 
minolc^y  would  be  very  salntary  in 
many  oUier  branches  ot  science. 
The  habit  of  neglecting  this  neces- 


n  that  n 


t  BtiU  e 


n  when 
i  in  the 


Dngii 


direction 

ment  as  if  its  first  impulse  had  been 
undisturbed,  and  produces,  by  that 
energy,  an  exactly  equivaleutquantity 
of  effect.  This  IB  true  even  when  the 
force  leaves  the  body  as  it  found  it,  in 
a  state  of  absolute  rest ;  as  when  we 
attempt  to  raise  a  body  of  three  tons 
weight  with  a  force  equal  to  one  ton. 
For  if,  while  we  are  applying  this 
force,  wind  or  water  or  any  other 
i^ent  supplies  an  additional  fores  just 
exceeding  two  trais,  the  body  will  be 
raised ;  thus  proving  that  the  force 
we  applied  exerted  its  full  effect  by 
neutralising  an  equivalent  portion  of 
the  weight  which  it  was  insufficient 
altogether  to  overcome.  And  if  while 
we  are  exerting  this  force  of  oni 
upon  the  object  in  a  direction 
trary  to  that  of  gravity,  it  be  put  into 
a  aode  and  wei^ted,  it  wilt  be  found 
to  have  loat  a  ton  of  Its  weight,  or,  in 
other  words,  to  press  downwards  with 
a  force  only  equal  to  the  difference  of 
the  two  forces. 

These  facts  ai«  correctly  indicated 
by  the  expression  tendency.  AH  laws 
of  causation,  in  consequence  of  their 
liability  to  be  counteracted,  reqnii 
to  be  ftated  in  words  affirmatiTe  1 
tendencies  only,  and  not  of  actual  ri 
suits.  In  those  sciences  ot  cansatio 
which  have  an  accurate  nomenclature, 
there  are  special  words  which  signify 


f  the  1b« 


datura^  has  give 


birth  to  the  popular  prejudice  that  all 
general  truths  have  exceptions  ;  and 
much  unmerited  distrust  bas  thence 
accrued  to  the  conclusions  of  science 
they  have  been  submitted  to 
the  judgment  of  miuds  insutSciently 
disciplinedandcultivated.  The  rough 
generalisations  suggested  by  common 
observation  usually  have  exceptions  ; 
but  principles  oE  science,  or,  in  other 
words,  laws  of  causation,  have  not. 
What  is  thought  to  be  an  exception 

I  a  principle,"  (to  quote  words  used 

II  a  different  occasion,)  "is  always 
-ime  other  and  distinct  prindple 
cutting  into  the  former ;  some  other 

which  impinges  *  against  the 
force,  and  deffeets  it  from  its 
direction.  Therearenot  alawand  an 
iption  to  that  lav,  the  law  acting 
linety-nine  cases,  and  the  excep- 
in  one.  There  are  two  laws,  each 
possibly  acting  in  the  whole  hundred 
esses,  and  bringing  about  a  common 
effect  by  their  conjunct  operataon. 
If  the  force  which,  being  the  less  con- 
spicuous of  the  two,  is  called  the  dia- 
tvrtnng  force,  prevajls  sufficiently  over 
the  other  force  in  some  one  case,  to 
constitute  that  case  what  is  commonly 
called  an  exception,  the  same  disturb- 
ing  force  prot^bly  acts  as  a  modifying 
cause  in  many  other  cases  which  no 
one  will  call  exceptions. 

"  Thus  if  it  were  stated  to  be  a  law 
of  nature  that  all  heavy  bodies  fall  to 
the  gronnd,  it  would  probably  be  said 

the  mri  itupingt,  as  a  gsneisl  term  to  ox- 
prees  colDsitm  Ot  forces.  Is  hsr«  used  by  a 
fl^re  ot  Bpoeoh,  and  not  as  axiawslTe  of 
%aj  tii»ry  respecting  the  nature  of  force. 
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that  tbe  nuutanoa  of  the  atnuHphen, 
wbjuh  preventa  a,  balloon  from  falling, 
CODgtitut«  the  balloon  *a  eioeption 
to  that  pretended  law  ot  nature.  But 
the  real  law  u,  that  all  heavy  bodiea 
Uad  to  fall ;  and  to  thii  than  1b 
DO  exception,  not  even  the  lun  and 
moon  [  for  even  they,  at  every  attro- 
nomer  knowi,  tend  towardi  tha  euth, 
with  a  force  exactly  equal  to  th&t 
with  which  the  earth  lends  towards 
them.  The  reeiatance  of  tha  atmua- 
phere  mi|;ht,  in  the  particular  ca«e  of 
tha  balloon,  from  a  misapprehension 
of  what  the  law  of  gtavitaiion  ii,  be 
said  to  prevail  ovrr  tha  law  t  hut  ita 
diaturhing  eSect  ii  quite  a>  real  tn 
every  other  oaae,  lines  though  it  does 
not  prevent,  it  retard*  the  fall  of  all 
bodiea  whatever.  The  nils  and  the 
Bo-oalled  axeeption  do^Bot  divide  the 
caaea  batwaen  them  ;  moh  of  tham  aa 
B  comprehensive  rule  extending  to  all 
caaei.  To  oall  one  of  these  oanaurrent 
prinoiplea  an  eioeption  to  the  other, 
uBuperfidal,  and  oonb«ty  to  the  oor* 
reot  principles  of  Domenclature  aod 
arrangement.  An  effect  of  prsdaely 
the  same  kind,  and  arising  from  the 
same  oaase,  ought  not  to  bo  phuied  in 
two  different  iMiegoriet,  merely  aa 
there  does  or  doea  not  eiirt  another 
cause  preponderating  over  it."  * 

g  6,  Wa  bare  now  to  eoiuider  ao- 
cording  to  what  method  tbeaa  oom- 
plez  effeots,  wanpoanded  of  tha  effeets 
of  many  oauaeo,  are  to  be  studied ; 
bow  we  are  enabled  to  trace  aoob 
effect  to  tha  conoorrenoe  ot  CMuet  in 
which  it  originated,  and  ascertain  tha 
conditioni  o(  iti  reouRenca — the  oir- 

pected  again  to  coonr.  The  oonditiooa 
of  a  phenomenon  which  aris>!«  from  a 
composition  of  oanaes  may  be  Inveiti- 
gated  either  deduoUvely  or  eiperi- 
mentally. 

The  caae.  It  i(  evident,  m  naturally 
anaceptible  of  the  deductive  mode  of 
investigatkm.  Tha  law  of  an  effect 
of  this  deecripUon  Is  a  result  of  the 

ralilieal  Smnanf,  tauf  V. 


laws  of  tha  aaparate  oaiua*  on  the 
combination  of  which  it  deprnda.  and 
!■  therefore  in  itself  capable  of  being 
deduoed  from  these  laws.  This  ia 
called  tha  method  A  priofi.  The 
■,  M  4  potltriori  jaatbod,  pro- 
1  to  prooeed  according  to  the 
aa  of  experimental  inquiry.  Con- 
sidering tba  whole  asBemblage  of  con- 
current canaes  which  produced  tba 
]diBn<anenon  as  one  single  cause,  it 
attempts  to  ascertain  the  causa  in 
the  ordinary  manner,  by  a  eompari- 
Bon  oi  instance*.  This  second  method 
subdivides  Itself  into  two  different 
varietiaB.  If  it  merely  oolUlea  in- 
stances of  the  effect,  it  is  a  method 
of  pqra  obaervation.  If  it  operate* 
upon  the  causes,  and  triea  different 
oombinations  of  them,  in  hopes  of 
ultimately  hitting  the  preoisa  com- 
bination which  wUl  pioduca  tha  given 
total  effect.  It  ti  a  method  of  experi- 

In  order  mora  aonplately  to  olaar 
up  the  nature  of  each  of  these  three 
methods.  Hid  datarmine  wbloh  <^ 
them  deserve*  tha  preferenoa,  II  will 
be  expedient  (conformably  to  a  fa- 
voutite  inaii>"  of  Ijoid  CUianoeUor 
Eldon,  to  which,  though  it  hai  often 
incurred  philoaopfaie^  ridimile,  a 
deeper  philiaaphy  will  not  refuse  Its 
■BDction)  to  "  clothe  them  In  olranm- 
stanosa."  We  shaU  select  for  this 
purpose  a  ease  which  as  yet  fumiahes 
no  very  brUliant  example  of  the  SUO' 
cess  of  any  of  tha  three  methods, 
bat  whkh  ia  all  the  more  suited  to 
iUoBtmta  tha  difSenlties  inherent  in 
them.  Let  the  subjeot  of  Inquiry  be 
the  eondititms  of  health  and  diacaaa 
ui  the  human  body,  or  [for  greater 
simplicity)  the  ounditioDS  of  recovery 
from  a  given  diseoBe  ',  and  iu  order 
narrow  the  quaation  Btlll  more,  let 
be  limited,  in  the  first  instanoe,  to 
is  ons  inquiry,  Is  or  i*  not  soma 

Cilonlar  medicament  (meroury,  for 
tance)   a  remedy  for   the   given 

Now,  the  dednotive  method  would 
t  out  from  known  properties  of  mer- 
cury and  known  laws  of  the  human 
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body,  tad,  by  reuoning  from  these, 
woiUd  attempt  to  diraovec  whether 
merour;  will  ooG  upon  the  body  when 
in  tjie  morUd  conditloa  auppoeed,  in 
Buoh  B,  maniisr  u  would  tend  to 
reitore  health.  The  exparimentftl 
method  would  limply  administer  mer- 
cury in  M  muiy  oases  bb  pouible, 
noting  the  age,  lex,  temperament, 
and  rther  peeuliaritiea  of  bodily  con- 
atitutiani  the  putiouUr  former  variety 
of  the  diaeiue,  the  particular  itage  of 
it*  progTBJU,  fto.,  remarking  in  which 
of  Uieoe  Doae*  il  Was  attended  with  a 
Wlutary  effect,  and  with  what  oir- 
oumitanceB  it  waa  on  those  ocoasitma 
combined.  The  method  of  simple 
ofa«rvation  would  compare  instanoeB 
of  rooovary,  to  find  whethur  tbty 
ograed  in  having  been  preceded  b; 
l&B  odminiitwitiMi  of  mercury ;  or 
wwold  eompar«  inatanoes  of  recovery 
with  butamxa  o(  failure,  la  find  cue* 
which)  agreeing  in  all  other  reapectii, 
dlServd  only  in  the  (ftct  thftt  menwry 
hod  twea  ttdnuiuataied  or  that  it  bm 


g  y.  That  A«  Iwt  of  theee  tbr«e 
model  of  inTMUgaUon  ia  ^pUc&ble 
to  the  «ue,  na  one  hu  ever  eeriously 
ooDtended.  No  eeaoluBioni  of  value 
on  a  subject  of  inch  intricacy  ever 
were  obttuned  ta  that  way.  The 
utmost  that  ODuld  result  would  be  a 
vague  gwieral  Imprasaiaa  fnrors^ainst 
the  efficacy  of  mercury,  of  no  avail 
for  gutdanoe  unless  eonfirmed  liy  one 
of  the  other  two  methods.  Not  that 
the  results  which  this  method  atrivea 
to  obtain  would  not  be  of  th^  utmost 
possible  value  if  they  oould  be  obtained. 
If  all  the  oasee  of  recovery  which  pre- 
sented themselves,  in  an  examination 
extending  to  a  great  number  of  in- 
stances, wet«  eases  In  which  mercury 
had  been  administered,  we  might 
generalise  with  oonfidence  from  this 
eiperienoe,  and  should  have  obtained 
a  oondusion  of  real  value.  But  DO 
■uch  basis  for  i^neralisotion  can  we, 
In  a  cue  of  this  desoription,  hope  to 
obtain.  The  reowui  is  that  which 
we   have  spoken  of  as  oonstituting 


the  choioeteristio  imperfection  of  thn 

Method  of  Agreement^l'lurality  of 
Causes.  Supposing  oven  that  mercury 
does  tend  to  oure  the  disease,  so  many 
other  causes,  both  natural  and  ai-ti< 
fioial,  also  tend  to  cviie  it,  that  (here 
ore  sure  to  be  abundant  instances  of 
recovery  in  which  mercury  has  not 
been  administered :  unless,  indeed, 
the  practice  be  to  administer  it  in 
all  cases  1  on  which  suppoeiti<Hi  it 
will  eqnally  be  found  iu  the  cases  of 

When  an  effect  results  front  the 
union  of  many  causes,  the  share  wliich 
each  has  in  the  determination  of  the 
effect  cannot  in  general  be  great ;  and 
the  effect  is  not  likely,  even  in  its 
presence  or  absence,  still  leas  in  its 
variations,  to  follow,  even  apiovixi- 
mately,  any  one  of  tlie  causes.  Ke- 
oovery  from  a  disease  ii  an  event  to 
which,  In  every  oaie,  many  influences 
must  oonour.  Mercuiy  nwy  bs  one 
auch  influence  ;  but  from  the  very 
fart  that  thei«  are  many  other  such, 
it  will  necessarily  happen  that  at< 
though  mercury  ia  administered,  the 
patiant,  for  want  of  other  conoarring 
influences,  will  often  not  recover,  and 
that  he  often  will  recover  when  it  ia 
not  odminiatered.  the  other  favourable 
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iry  agree  m  the 
administration  of  mercniy,  nor  wilt 
the  inatanoea  of  failure  agree  in  ita 
non-adminiatration.  It  is  much  if, 
by  multiplied  and  accurate  retums 
from  hospitals  and  the  like,  we  can 
collect  that  there  are  rather  mora 
reooveries  and  rather  fewer  failures 
when  mercury  ia  admlnlatered  than 
when  it  is  nctj  a  reuult  of  very 
aecondary  valoa  even  as  a  guide  ta 
practice,  and  almost  worthless  as  a 
contiibution  tQ  the  theory  of  the  sub- 
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§  S.  The  inappticatulity  of  tbe 
method  of  simple  observatian  to  as- 
certain the  conditioDB  of  effects  de- 
pendent  on  many  ooncurring  caosea 
being  thuH  recognised,  we  shall  next 
iuqilire  whether  any  greiiter  benefit 
can  be  expected  from  the  other  branch 
of  the  d  potlfrioi-i  method,  that  which 
proceeds  by  direotly  trying  different 

ally  produced  or  found  in  nature,  and 
taking  notice  wlukt  is  their  effect : 
as,  for  example,  by  actually  trying 
the  effect  of  mercnry,  in  as  many 
different  circnmetaoora  u  poaaible. 
This  method  differs  from  the  one 
which  we  have  juat  examined,  in 
turning  our  attention  directly  to  the 
oaiues  or  i^euts,  instead  of  turning 
it  to  the  effect,  recovery  from  the 
disease.  And  since,  as  a  general 
rule,  the  effects  of  causes  are  far 
more  accessible  to  our  study  than  the 
causes  of  effects,  it  is  natural  to  think 
that  this  method  has  a  much  better 
chance  of  proving  successful  than  the 
former. 

nuT  be  thus  ^n^ed  oi 
complicstlons.  Thus, 
lor  food  increttMH  wit 
a  strong  evideaco  of 


The  ualgulng  of  the  re9[j«ctiTe  parts  of  tha 
may  l)e  effected,  tu  a  oeTt&in  degree  of 


gnma  during  exercise,  sad  loses  tnilk  dur- 
ing; the  subeoquent  rest."— Z™ic,  it.  Bi. 

It  K  no  doubt,  often  possible  to  stngle 
out  the  Influencing  causes  [roui  among  a 

notiug  what  are  the  antecadenta  a  Tsrla- 
tlon  In  uhlcb  is  lollowed  by  a  TarinUmi  In 

piXm'lna™JIJ°^™r''t™e°™t,  aS  ^I^J 
allj  when  some  of  tbsaa  are  continuall; 

" '  the  eUect  and  those  of  any  one 

would  enable  us  to  assign  to  ttist 
I  real  shixre  in  tlio  pivductiDn  of , 


□  the  appetite 


cause  as  would 
tbo  effect, 


The  method  now  under  considera- 
tion is  called  the  Smpirical  Method  ; 
and  in  order  to  estimate  it  fairly,  we 
must  suppose  it  to  tie  completely,  nut 
incomptetely,  empiricaL  We  mtixt 
exclude  from  it  everything  which  paj'- 
takes  of  the  nature  not  of  an  experi- 
mental but  of  a  deductive  operation. 
If,  far  instance,  we  tcy  experiments 
with  mercury  upon  a  person  in  health, 
in  order  to  ascertain  the  general  latrs 
of  its  action  upon  the  human  body, 
and  then  reason  from  these  laws  to 
determine  how  it  will  act  upon  per- 
sons affected  with  a  particular  diseasp, 
this  may  be  a  really  effectual  method, 
but  this  is  deduction.  The  experi- 
mental method  does  not  derive  the 
law  of  a  complex  cose  from  the  sim- 
pler laws  which  conspire  to  produce 
it,  but  makes  its  experiments  directly 

make  entire  abstraction  of  all  know- 
ledge of  the  simpler  tendencies,  the 
modi  operandi,  of  mercuiy  in  detail. 
Our  experimentation  must  aim  at 
obtaining  a  direct  answer  to  the  speci- 
6c  question,  Does  uf  does  not  mercury 
tend  to  cure  the  particular  disease  ! 

Let  us  see,  therefore,  how  far  the 
case  admits  of  the  observance  of  thosu 
rules  of  experimentation,  which  it  is 
found  necessary  to  observe  in  other 
cases.  When  we  devise  an  experi- 
ment to  ascertun  the  effect  of  a  given 
agent,  there  are  certain  precantions 
which  we  never,  if  we  can  help  it, 
omit.  In  the  first  place,  we  introduce 
the  agent  into  the  midst  of  a  set  of 
circumstances  which  we  have  exaqtly 
ascertained.  It  needs  hardly  be  re- 
marked how  far  this  condition  is  from 
being  realised  in  any  case  connected 
with  the  phenomena  of  life  ;  how  far 
we  are  from  knowing  what  aro  all  the 
drcumstauces  which  pre-exist  in  any 
instance  in  which  mercury  is  adminis- 
tered to  a  living  being.  This  diCG- 
culty,  however,  though  insuperable  in 
most  cases,  may  not  be  so  in  all : 
there  an  sometimes  concurrenoes  of 
many  causes,  in  which  we  yet  know 
accurately  what  the  causes  are.  More- 
over, the  difBculty  maybe  attenuated 
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bj  Hufficiunt  multiplication  at  experl- 
mentB,  in  circumatiLiioea  rendering  it 
improbable  that  any  of  the  unknown 
cnuies  should  exist  in  them  &1L  But 
when  we  have  got  dear  of  this  ob- 
Rtacle,  we  encounter  another  still  more 
serious.  In  other  cases,  when  tve  in- 
tend to  try  tin  eiperiment,  wo  do  not 
reckon  it  enough  that  there  be  no  cir- 
cumstance in  Uie  caaa  the  presence  of 
which  ia  unknown  to  us.  We  require 
sW  that  none  of  the  circumatances 
which  we  du  know  shall  have  effects 
susceptible  of  being  confounded  with 
those  of  the  agents  whose  properties 
we  wish  to  study.  We  take  tiie  utmoet 
pains  to  exclude  all  causes  cquble  of 
composition  with  the  given  cause ;  or 
if  forced  to  let  in  any  such  causes,  we 
take  care  to  make  them  such  that  we 
can  compute  and  allow  for  their  in- 
fluence, BO  that  the  effect  of  the  given 
cause  may,  after  the  subduction  of 
those  other  effects,  be  apparent  an  a 
residual  phenomenon. 

These  precautions  are  inapplicable 
to  such  cases  as  wa  are  now  consider- 
ing. The  mercury  of  our  experiment 
being  tried  with  an  unknown  multi- 
tude (or  even  let  it  be  a  known  mul- 
titude) of  other  influencing  circum- 
stanoes,  the  mere  fact  of  &eir  being 
influencing  circumstance!  implies 
that  they  disguise  the  effect  of  the 
mercury,  and  pceclnde  us  from  know- 
ing whether  it  has  any  effect  or  not 
Unless  we  already  knew  what  and 
how  much  Is  owing  to  every  other 
<nii:umstaaoe,  (that  is,  unless  we  sup- 
pose the  verr  problem  solved  which 
we  ore  considering  the  means  of  solv- 
ing,) we  cannot  tell  that  those  other 
cinnimstances  may  not  liave  produced 
the  whole  of  the  effect,  independently 
or  even  in  spite  of  the  mercury.  The 
Method  of  Difference,  in  the  ordinary 
mode  of  its  use,  namely,  by  comparing 
the  state  of  things  following  the  ex- 
periment with  the  state  which  pre- 
ceded it,  is  thus,  in  the  case  of  inter- 
mixture of  effects,  entirely  unavailing ; 
because  other  causes  than  that  who&e 


sition.  As  fortbe  other  mode  of  em- 
ploying the  Method  of  Difference, 
namely,  by  comparing,  not  the  same 
case  at  two  different  periods,  but 
different  cases,  this  in  the  present 
instance  is  quite  chimerical.  In  phe- 
nomena BO  compli(Ated  it  is  question- 
able if  two  cases,  similar  in  all  respects 
but  one,  ever  occurred  ;  and  were  they 
to  occur,  we  could  not  possibly  know 
that  tbey  were  so  exactly  similar. 

Anything  like  a  scientiSc  use  of  the 
method  of  experiment,  in  these  c(xn- 
plicated  cases.  Is  therefore  out  of  the 
question.  We  can  generally,  even  in 
the  most  favourable  cases,  only  dis- 
cover by  a  succession  of  trials  that  a 
certain  cause  is  cn-y  often  followed  by 
a  certain  effect  For,  in  one  of  these 
conjunct  effects,  the  portion  which  is 
determined  by  any  one  of  the  in- 
fluencing agents,  is  usually,  as  we 
before  remarked,  bat  small ;  and  it 
must  be  a  more  potent  cause  than 
most,  if  even  the  tendency  which  it 
really  exerts  is  not  thwarted  by  other 
tendenciea  in  nearly  as  many  cases  as 
it  is  fulfilled.  Some  causes  indeed 
there  are  which  are  more  potent  than 
any  counteracting  causes  to  which 
they  are  commonly  exposed  ;  and  ac- 
cordingly there  are  some  truths  in 
medicine  which  are  sufficiently  proved 
by  direct  experiment.  Of  these  the 
most  familiar  are  those  that  relate  to 
the  eflicacy  of  tlie  substances  known 
as  Specifics  for  particular  diseases  : 
"quinine,  colchicum,  iiinC'juice,  cod- 
liver  oil,"  *  and  a  few  others.  Even 
these  are  not  invsi-iably  followed  by 
success  ;  but  they  succeed  in  so  large 
■  projMirtion  of  cases,  and  against 
such  powerful  obstacles,  that  their 
teiidtncy  to  restore  health  in  the  dis- 
orders for  which  they  are  prescribed 
may  be  regarded  as  on  experimental 
truth.  + 


'  BiIu'b  loiiic, 


loinsppli- 


If  K>  little  OMi  b«  dmw  b;  tba  tx- 
parfaneiital  mathod  to  determine  the 
oonditioQii  of  an  effect  of  nuuij  oom- 
blned  MiUBM,  ia  tbe  cue  of  medioal 
■oienoe ;  itiU  leu  ii  thia  methsd  >p- 
plloftble  to  k  elus  of  phenomeiui  more 
compHoatad  thin  even  those  of  physio- 
logy, the  phenomena  of  politic*  uid 
hlatorj.  There,  Plurality  of  C&uses 
exiat*  in  almost  boundleas  bkobh,  and 
effecti  are,  for  the  raoht  part,  inextri- 
cably interwoven  with  ono  another. 
To  add  to  the  embarraument,  most 


re  description,  such 
as  the  public  wealth,  public  security, 
public  morality,  and  the  like  :  reeulta 
liable  to  be  affected  directly  or  io- 
directly  either  in  plui  or  in  mtnui  by 
nearly  every  fact  which  exlita,  or 
event  which  oociira  in  hunuin  soriety. 
The  vulgar  notion  that  the  safe  me- 
thods on  political  subjects  are  those 
of  Baconian  inductioii_-that  the  tnie 
goide  Is  not  general  reasoning,  but 
■peoifio  experience — will  one  day  be 
quoted  as  among  the  most  unequivocal 
marks  of  a  low  state  of  the  specnlatlTa 
faculties  in  any  age  in  vhioh  it  la 
accredited.  Nothing  can  be  more 
ludicrous  than  the  sort  of  parodies  on 


tisea,  when  the  afFairs  of  nations 
the  theme.  "  How,"  it  ia  aaked,  "  can 
an  institution  he  bad,  when  the 
country  has  prospered  under  It?" 
"  How  can  such  or  such  oauses  have 
contributed  to  the  prosperity  of  one 
country,  when  afinther  baa  prospered 
without  them  f  "  Whoevermalics  uae 
of  an  argument  of  this  kind,  not  in- 

hnva  been  dlKDveivd,  and  probBhl]^  could 

Eiuwr^B*"  from  thamTe  obtniT 'the  clo- 
the oomplei  cora'hlnitloni  that  the  ti- 

tlluaarr,  and  tbe  deductive  mode  oYlnvee- 
ligation  must  be  lDTok»d  tO  dlMotangle 
tho™n,plej.ltr. 


tending  to  deceive,  should  be  sent 
back  to  learn  the  elements  of  aome 
one  of  the  more  easy  phyaical  acienceK. 
"     '  ignore    the   foot    of 


of  it.  So  little  could  be  oondniled, 
in  such  B  case,  from  any  possible  col- 
lation of  individual  instances,  that 
even  the  inipaasibiliCy,  in  eoelal  phe- 
nomena, of  making  artificial  experi- 
ments, a  cireumHtonce  otherwiae  so 
projudioial  to  directly  inductive  in- 
quiry, hardly  alfords,  in  this  case, 
additional  reason  of  rc^pret.  For  even 
if  we  could  try  eiperimenta  upon  a 
nation  or  upon  the  human  raoa,  with 
as  little  scruple  as  M.  Mafi^endie  tried 
them  on  dogs  and  rabbits,  wo  ahould 

identical  in  every  respect  ajwept  the 
pMsenoe  or  absenoe  of  aume  one  defi- 
nite ciroumstanoB.  The  nearegl  Kp- 
proach  to  an  expariment  in  tho  philo- 
Bophical  sense,  which  takes  place 
in  politi«a,  is  the  introduction  of  a 
new  operative  element  into  national 
aifalis  by  some  special  and  assignable 
measure  of  government,  anoh  as  the 
enactment  or  repeal  of  a  particular 
law.  But  where  there  are  so  many 
influences  at  work,  it  requires  some 
time  for  the  Influence  of  any  new 
cause  upon  national  phenomena  to  be- 
come apparent )  and  as  the  oausaa 
operating  in  ao  extensive  a  sphen 

not  only  Inflnltalynume ■— ' 

state  of  peipetua!  alteri 

ways  certain  that  before  the  effect  of 


but  In  a 


I   beoomes  oonspicn 
enough  to  be  a  subject  of  induction, 
so  many  of  the  other  influencing  cir- 
cumstaneea  will  have  changed  as  la 
vitiate  the  eiperiment.* 
"   Prorossor  Bain,   thoiiah    concun-iue 

chuptor,  Bsems  to  estimate  morB  highly 
tiien  1  do  thfl  scope  for  spaolflc  oxperl- 

denty  inttodiioed  is  almoat  inBtantaDeouil? 
followed  by  itame  other  ohncgea,  as  when 
the  siinouucomunt  ol  a  dlplomatio  rup- 

Aame  dny  by  a  damugeinont  of  tlie  monef  - 
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Two,  thaiefon,  of  the  three  poasible 
nMthodB  for  the  rtudy  of  pheDumena 
rwulting  ttoia  the  comptwitian  of 
Bumy  ckUMt,  b«ing,  from  the  very 
iwture  of  the  Mse,  ineffloient  Hod  illu- 
■017,  there  i«inuna  only  the  third, — 
that  which  coDsldera  the  oatues  Bepa- 
nrtel;,  and  infers  the  effect  from  the 
bulsnoe  of  th«  different  tendendeH 
which  produce  it  i  in  ihort,  the  de- 
ductive or  d  priori  method.  The 
more  pvtlanlw  consideration  of  thie 
intellectual  prooesi  requires  a  chapter 
tpittielf. 


CHAPTER  XI. 


or  TRK 


HKTBOa 


I  t.  Tub  mode  of  inveetigation 
whiah,  frem  the  proved  inai^licabi^ 
llty  of  direct  method!  of  obaarvation 
and  eipBrlment,  nmainB  to  us  as  the 
main  aoiuee  of  the  knowledge  wa 
po«aM  or  Mn  aoqulre  reepeeting  the 
sonditklM  imA  Mwa  of  reourcenoe 
of  the  more  aanplex  phsnameiia,  ie 
tailed,  h)  Its  meet  ganraal  expreuion, 
the  Dednctlve  Method,  and  eoniigts 
ol  three  operatioiu — the  fint,  one  of 
direct  taductlon )  the  second,  of  ra- 
ttocinatkai ;  the  third,  of  verification. 

I  call  the  flnt  step  is  the  fromaa 
an  inductive  operation,  because  there 
moBt  be  a  direct  induction  aa  the 
bnsis  of  the  whole,  though  in  many 
particular  Inveatigations  the  plaoe  ci 
the  Induction  may  be  aupptisd  by  a 
prior  deduction  ;  but  the  premieea  of 
this  prior  deduction  must  have  been 
derived  from  loduction. 

The  problem  of  the  DedudJ^e  Me- 
tliod  Is  to  And  the  law  of  an  effect 
from  the  laws  of  the  different  ten- 
mwlMt"    But  thf»  Bijierlment  would  bo 

neat  may,  to  verify  the  undiMion  ol  a 
deduction.    UdIcu  wo  already  knew  by 


'ter  l.avlne  ucei 
Le  one  fallowed 


LCI  of  which  it  is  the  joiat  reault. 
The  first  cequiaite,  therefore,  is  to 
know  the  laws  of  thoae  tendencies — 
the  law  of  each  of  the  concurrent 
cwiaea ;  and  this  supposes  a  previous 
process  of  obaervation  or  experiment 
upon  each  cause  separately,  or  elae  a 
preWouB  deduotioD,  wbioh  also  must 
depend  for  ita  ultimate  premises  on 
obaervation  or  experiment.  Thus,  if 
the  subject  be  social  or  historical 
phenomena,  the  premise!  of  the  De- 
ductive Idcthod  must  be  the  laws  a! 
the  cansei  which  determine  that  eUsa 


and  tl 


human  actions,  together  with  the 
general  outward  circumatanoea  under 
the  influenoe  of  which  mankind  are 
placed,  and  which  omBtitute  man's 
position  on  the  earth.  The  Deductive 
Method  applied  to  boci^  phenomeiia 
muat  begin,  therafoie,  by  invealigat- 
ing,  or  muat  auppeae  to  have  bean 
already  investig^ed,  the  laws  of 
human  action,  and  those  praperties 
of  outward  things  by  which  the  ao- 
tions  of  human  beings  in  soolet;  are 
determined.  Some  oF  these  general 
truths  will  naturally  be  obtained  by 
observation  and  eiperimant,  others 
by  deduction  ;  the  more  com|JeK  laws 
of  human  action,  for  example,  may 
be  dsdnoed  from  the  slmidsr  OneB, 
but  the  simple  or  element&ry  laws 
will  always  and  necenarily  liave  been 
obtained  by  a  direetty  inductive  pro. 


,  then,  the  laws  of  each 

separate  cause  which  takes  a  share  in 
produoing  the  eSeot  ia  the  first  de- 
sideratum oE  the  Deductive  Method. 
To  know  what  the  causes  are  which 
be  subjected  to  this  pniem  at 
study  may  or  may  not  be  difficult. 

thoir  having  been  recorded  wdtli  due  pre- 

atiau^y  mode  to 
s  by  loch  B  reoltal 


In  the  case  last  mentianed,  this  first 
condition  it  of  easy  fulfilinent.  That 
social  phenomena  depend  ou  the 


may  have  been  known  either  by  what 
laws  those  impressions  and  actioni 
are  governed^  or  to  what  sociaL  con- 
sequences their  laws  naturally  lead, 
Neither,  again,  after  physical  science 
had  attained  a  certain  development, 
could  tht.Te  b«  any  real  doubt  where 
to  look  for  the  laws  on  which  the 
phenomena  of  life  depend,  since  they 
miut  be  the  mechanieal  and  chemic^ 
lans  of  the  solid  and  fluid  substancea 
composing  the  organised  body  and 
the  medium  in  which  it  subsists, 
together  with  the  peculiar  vital  laws 
of  the  different  tissues  constiCutiug 
the  organic  structure.  In  other  cases 
really  far  more  simple  than  these,  it 
was  much  less  obvious  in  what  quarter 
the  causes  were  to  be  looked  for,  as 
in  the  case  of  the  celestial  phenomena. 
Until,  by  combining  the  laws  of  cer- 
tain causes,  it  was  found  that  those 
laws  explained  all  the  facta  wiiich 


Grienca  had  proved  coaaeming  the 
avenly  motions,  and  led  to  pi    '' 
tions  which  it  always  verified, ' 


!i  knew  that  those  w 


etbe 


e  able  1 


put  the  question  before  or  not  until 
after  we  have  become  capable  of  an- 
swering it,  in  either  case  it  must  be 
answered ;  the  laws  of  the  different 
causes  must  be  ascertained  before  we 
can  proceed  to  deduce  from  them  the 
conditions  of  the  effect 

The  mode  of  ascertuning  those  laws 
neither  is  nor  can  be  any  other  than 
the  foiu{old  method  of  experimental 
inquiry,  already  discussed.  A  few 
remarks  on  the  application  of  that 
method  to  cases  of  the  Composition 
of  Causes  are  all  that  is  requisite. 

It  is  obvious  that  we  cannot  expect 
to  find  the  law  of  a  tendenciy  by  an 
induction  from  cases  in  which  ths 
tendency  is  counteracted.  The  laws 
of  motion  could  never  have  been 
brought  to  light  from  the  obnerva- 


tion  of  bodies  kept  at  rest  bj  the 
equilibrium  of  opposing  forces.  Even 
where  the  tendency  is  not,  iu  the  ordi- 
nary sense  of  the  word,  counteracted, 
but  only  modified,  by  having  its 
effects  compounded  with  the  effects 
arising  from  some  other  tendency  or 


stiU  i 


rouiable  position  for  tracing,  by 
means  oE  such  cases,  the  law  ^  the 
tendency  itself.  It  would  have  been 
scarcely  passible  to  discover  the  Ltw 
that  every  body  in  motion  teads  to 
continue  moving  in  a  straight  line,  by 
on  induction  from  instances  in  whi(£ 
the  motion  is  deflected  into  a  cnrve, 
by  being  compounded  with  the  effect 
of  an  accelerating  force.  Notwith- 
standing- the  resources  afforded  in  this 
description  of  cases  by  the  Method 
of  Concomitant  Variations,  the  prin- 
ciples of  a  judicious  experimentation 
prescribe  that  the  law  of  each  of  the 
tendencies  should  be  studied,  if  pos- 
sible, in  cases  in  which  that  tendency 
operates  alone,  or  in  combination  with 
no  agencies  but  those  of  which  the 
effect  can,  from  previous  knowledge, 
bs  calculated  and  allowed  for. 

Accordingly,  in  the  cases,  uuforto- 
natelv  very  numerous  and  important, 
in  which  the  causes  do  not  suffer 
themselves  to  be  separated  and  ob- 
served apart,  there  is  much  difficulty 
in  laying  down  with  due  certainty 
the  inductive  foundation  necessary  bo 
support  the  deductive  method.  This 
difficulty  is  most  of  all  conspicuous 
in  the  case  of  physiological  pheno- 
mena ;  it  being  seldom  possible  to 
separate  the  different  agencies  which 
collectively  compose  an  organised 
body,  witliout  destroying  the  very  phe- 

veattgate : 

"  FcUowlaE  Ilia,  in  cnatures  we  dissect, 

Wa  Iiwa  it  in  the  DHinirot  we  dotact," 
And  for  this  reason  I  am  inclined  to 
the  opinion  that  physiology  (greatly 
and  rapidly  progressive  as  it  now  is) 
is  embarrassed  by  greater  mitural 
difficulties,  and  ia  probably  suscep- 
tible of  a  less  degree  of  ultimate  per- 
fection than  even  the  social  science, 
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inumucb  as  it  u  ponible  to  study 
the  IftWB  and  operations  of  one  human 
mind  apart  from  other  mindfl  niuch 
lean  imperfeotly  than  we  can  study 
the  laws  of  one  oi^n  or  tiuue  of  the 
humui  body  apart  from  the  other 
OFgonfl  OF  tiBeues. 

It  has  been  judiciously  remarked 
that  pathological  facta,  or,  to  apeak 
in  common  language,  diseaees  in  their 
different  forme  and  degrees,  afford  in 
the  case  of  phyaiological  invoatigatiou 
the  most  valuable  equivalent  to  ex- 
perimentation properly  bo,  called,  in- 
asmuch as  they  often  exhibit  to  tia  n 
definite  disturbance  in  aome  oneoi^an 
or  organic  function,  the  remaimng 
organs  and  functions  being,  in  the 
first  instance  at  least,  unaffected.  It 
is  true  that  from  the  perpetual  actiona 
and  reactions  which  are  going  on 
among  all  porta  of  the  organic  econo- 
my there  con  be  no  prolonged  dis- 
turbance in  any  one  function  with- 
out ultimately  involving  many  of  the 
others ;  and  when  once  it  has  done 
so,  the  experiment  for  the  moat  part 
Insea  Its  scientific  value.  All  depends 
on  observing  the  early  stages  of  the 
derangement,  which,  un  Fortunately, 
are  of  necessity  the  least  marked.    If, 

>iot  disturbed  in  the  first  instance, 
become  affected  in  a  filed  order  of 
succession,  some  light  is  thereby 
thrown  upon  the  action  which  one 
organ  exercises  over  another,  and  we 
occasionally  obtain  a  aeries  of  effects 
which  we  con  refer  with  some  con- 
fidence to  the  original  local  derange- 
ment ;  but  for  this  it  is  necessary 
that  weshonld  know  that  the  originid 
derangement  wo*  local.  If  it  was 
what  IB  termed  constitutional,  that 
is,  if  we  do  not  know  in  what  jart  of 
the  animal  economy  it  toolc  its  rise, 
or  the  precise  nature  of  the  disturb- 
ance which  took  place  in  that  part, 
we  ore  unable  to  determine  which  of 
the  various  derangements  was  cause 
and  which  effect;  which  of -them 
were  produced  by  one  another,  and 
which  by  the  direct,  though  perhaps 
tardy,  action  of  the  origin^  cause. 


Besides  natural  pathological  facts, 
we  can  produce  pathological  facts 
artificially;  we  con  try  experiments, 
even  in  the  popular  sense  of  the  term, 
by  subjecting  the  li  ving  being  to  some 
external  agent,  such  as  the  mercury 

different  parts  of  the  u 


ir  the  section 
le  functions  of 


As  this  1 


(pent 


tended  to  obtain  a  direct  solution  of 
any  pracUcal  question,  but  to  dis- 
cover general  hiwa,  from  which  after- 
wards the  conditions  of  any  particular 
effect  may  be  obtained  by  deduction, 
the  best  cases  to  select  are  those  of 
which  the  circumstances  can  bs  best 
ascertained :  and  such  are  generally 
not  those  in  which  there  is  any  prac- 
tical object  in  view.  The  experi- 
ments are  best  tried,  not  in  a  state  of 
disease,  which  is  essentially  a  change- 
able atate,  but  in  the  condition  of 
health,  comparatively  a  fixed  state. 
In  the  one,  unusual  agenciea  are  at 
work,  the  results  of  which  we  have 
no  means  of  predicting ;  in  the  other, 
the  course  of  the  accostomed  physio- 
logical phenomena  would,  it  may 
generally  be  presumed,  remain  nndis- 
turbed,  were  it  not  for  the  disturbing 
cause  which  we  introduce. 

Such,  with  the  occasional  aid  of  the 
Method  of  Concomitant  Variations, 
(the  latter  not  lees  encumbered  than 
the  more  elementary  methods  by  the 
peculiar  difhculties  of  the  subject,) 


inductive 


sfor 


taining  the  lawa  of  the  cai 
sidered  separately,  when  we  have  it 
not  in  our  power  to  make  trial   of 
them  in  a  state  of  actual  sepatati 
The  insufficiency  of  these  resource 
BO  glaring,  that  no  one  can  be  t 
priMd  at  the  backward  state  of  the 
science  of  physiology    in  which 
deed  our  knowledge  of  cauBes  is 
imperfect,  that  we  can  neither  explf 
nor  could  without  specific  experience 
have  predicted,   many  of  the   facta 
which  are  certified  to  us  by  the  most 
ordinary    observation.     Fortunately, 
we  are  much  better  informed  as  to 
the  empirical  laws  of  the 
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they 


of    C9 


resulti  of  it  Not  only  haa  the  order 
in  which  the  facts  of  org&niiatioa  snd 
life  sucCBBBivol;  muiifeal  themii«jTes, 
from  the  first  germ  of  enirtenoa  to 
deitth,  been  found  to  bs  unifonu,  and 
verj  acounttelj  aaceitaini^la ;  but, 
by  a  grot  applicstion  of  the  Method 
of  Ooncomitimt  Vwiatioiis  to  the  en- 
tire facta  of  campu«tive  Mifttomyuid 
phyaiologj,  tlu  charscturiitic  organic 
btmcbure  con^Bpanding  to  each  dasi 
of  functioDB  bits  been  detennined 
with  oonsidenitde  precUion.  Whetlier 
these  orgsmo  ooodilions  ore  the  whole 
of  the  conditions,  and  in  many  cases 
whether  they  are  oonditiona  at  all,  or 
mere  collateral  effects  of  some  oommoD 
cause,  we  we  quite  ignorant;  nor  are 
we  ever  likely  to  know,  unless  wa 
could  construct  an  organised  body, 
and  try  whether  it  would  live. 

Under  such  disadvantages  do  wa, 
in  cases  of  this  description,  attempt 
the  initial  or  inductive  step  in  the 
application  of  the  Deductive  Method 
to  complex  phenomena.  But  such, 
fortunately,  la  Dot  the  common  case, 
lo  general,  the  laws  of  the  causes  on 
which  the  effect  depends  may  be  ob- 
tained by  an  Induoljon  from  com- 
paratively simple  instances,  or,  at  the 
worst,  by  deduction  from  the  laws 
of  simpler  causes,  so  obtained.  By 
Kimple  instances  ore  meant,  of  course, 
those  in  which  the  action  of  each 
cause  was  not  int^mixed  or  inter' 
fered  with,  or  not  to  any  great  extent, 
by  other  caoses  whose  laws  were  im- 
linown  ;  and  only  when  the  induc- 
tion which  furnished  the  premises  to 
the  Deductive  Method  rested  on  such 
instances  has  the  application  of  such 
a  method  to  the  ascertainment  of  the 
laws  of  a  complex  effect  been  attended 
with  IniUiant  reiDlts. 


imjdiahed,  the  second  part  follows 


Uiat  of  determining  from  the  laws  of 
the  DBUsee  vdiat  effect  any  siren 
combioatiou  at  those  oauses  will  pK»- 
duce.  This  is  a  process  irf  oaluila- 
tion,lin  the  wider  sensa  of  tha  tecoi, 
and  very  often  iuTolves  piuceasee  of 
calculation  in  the  najTowest  Benae^ 
It  is  a  ratiocination ;  and  when  our 
knowledge  of  the  causes  Is  so  perfed 
as  to  extend  to  the  exact  numerical 
laws  whioh  they  obssrvs  in  producing 
their  effects,  the  ratiocination  may 
reckon  among  its  premises  the  theo- 
rems of  the  science  of  number,  in  the 
whole  immense  extent  of  that  saience. 
Not  only  are  the  moat  advanced  truths 
of  matbematica  often  required  to 
enable  us  to  compute  an  effect  Hn 
numerical  law  of  which  wa  already 
know,  but,  even  by  the  aid  of  those 
most  advanced  truths,  we  can  go  but 
a  little  way.  In  bo  simple  a  case  as 
the  common  proidem  of  three  budiaa 
gravitating  towaids  one  another,  with 
a  force  directly  as  their  mass  and  in- 
versely as  the  square  of  the  distance^ 
alt  the  resources  of  tha  otdculus  have 
not  hitherto  sufilced  to  obtain  any 
geneml  aolntion  but  an  approximate 
one.  In  a  case  a  little  more  complex, 
but  still  one  of  the  simplest  whidi 
arise  in  practice,  that  of  the  motiiM 
of  a  projectile,  the  causes  which  affect 
tha  velocity  and  range  (for  example) 
of  a  cannon-ball  may  be  til  known 
and  estimated  ;  the  force  of  the  gun- 
powder, the  uigla  of  elevation,  the 
density  of  the  air,  the  strength  and 
direction  of  the  wind ;  but  it  is  one 
of  the  most  difficalt  of  matiiematical 
problems  to  combine  all  these,  so  ■• 
to  determine  the  effect  resulting  from 
their  collective  actiini. 

Besides  the  theorems  of  number, 
those  of  geometry  also  come  in  ■■ 
premises,  where  the  effects  take  place 
in  space,  and  involve  motion  and 
eiteneion,  as  in  mschanios,  optica, 
acoustics,  astronomy.  But  when  Uie 
complication  increases,  and  the  effects 
are  mder  the  influence  of  so  many 
and  such  shifting  causes  as  to  give  no 
roiflii  either  for  fixed  DoniberB  or  for 
'  straight  lines  and  regular  curves,  (as 
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in  the  cue  of  phyiiologioBl,  to  Bfty 

nothing  of  inenW  and  bdoUI  t^eno- 
ineno,)  the  laws  of  number  and  eiten- 
nion  are  appUcaUe,  if  at  all,  only  on 
that  lai^  acala  on  which  precUion  of 
details  becomes  nnimpurtant.  Al- 
though these  laws  play  k  oonapioaoiis 
part  in  Uie  most  striking  exanipleB  of 
the  investigation  of  nature  by  the 
Deductive  Method,  as,  for  examfdr,  in 
the  Newtonian  theoiy  of  the  celestial 
motions,  they  are  by  no  means  an 
indispensable  part  of  every  such  pro- 
cess. All  that  is  essential  in  il  is 
Teaeoning  from  a  general  law  to  a 
particular  case,  that  is,  determining 
by  means  of  the  particular  circntn- 
Btances  of  that  case  what  result  a 
required  in  that  instance  to  fuliil  the 
law.  Thus  in  the  1\>rricellian  experi- 
ment, if  the  faet  that  air  has  weight 
had  been  previously  known,  it  would 
have  been  easy,  without  any  nume- 
rical data,  to  deduce  from  the  general 
law  of  equilibrium  that  the  mercury 
would  stand  in  the  tube  at  each  a 
height  that  the  column  of  mercniy 
would  exactly  biJanoe  a  crdomn  ol 
the  atmosphere  of  equal  diameter  : 
because,  otherwise,  equilibrium  would 
not  eniat. 

By  such  ratiocinntlons  fn^m  the 
separate  laws  of  the  causes  we  may, 
to  a  certain  extent,  succeed  in  answer- 
ing either  of  the  following  questions  ; 
Given  a  certain  combination  of  causes, 
what  effect  will  follow  T  and,  What 
combination  of  causes,  If  i 
would  produce  a  given  eSectT  In 
'  Uie  one  case,  we  determine  the  effect 
to  be  expected  in  any  oomplf 
cnmstanees  of  which  ^e  dil 
elements  are  known  ;  in  the  other 
case  we  learn,  according  to  what  law 
— under  what  antecedent  eonditioni 
a  gi*en  complex  effect  will  oecnr, 

%  3.  But  (it  may  here  be  asked) : 
not  the  same  arguments  by  whidi 
the  methodsof  directobseri  * 
experiment  were  eet  aside  as  illusory 
when  applied  to  tie  laws  of  oompl< 
phenomena,  applicable  with  equ: 
force  agwnst  the  Method  of  Dedu 


tion  ?  When  in  every  single  iastanm 
a  mnltltudo,  often  an  unknown  mul- 
titude, of  ^encies,  are  clashing  and 
comldning,  what  leecurity  have  we 
tliat  is  our  computation  A  priori  wb 
have  bdcen  all  these  into  our  reckon- 
ng  T  How  many  must  we  not  gene- 
-ally  be  ignorant  of  ?  Among  those 
which  we  know,  how  probatile  tliat 
i  been  overlooked ;  and, 
all  included,  how  vain  tiio 
pretence  of  summing  up  the  etftcti 
of  many  causes,  unless  vo  know  no- 
uteiy  the  numerical  law  of  each, 
condition  in  most  cases  not  to  lie 
fulfilled  ;  and  even  when  it  is  ful- 
filled, to  make  the  calculation  trans- 
ceodg,  in  any  but  very  simple  oases, 
the  utmost  power  of  mathematical 
with  all  its  most  modem  im- 
provements. 
These  objections  have  real  weight, 
id  would  be  altogether  unanawer- 
ablc,  if  there  were  no  test  by  which, 
employ  the  Deductive  Me- 
thod, we  might  judge  whether ,  an 
ol  any  of  Uie  above  descriptioni 
bad  been  committed  or  not.  Such  a 
tost,  however,  there  is ;  and  its  appli- 
cation forma,  under  the  name  of  Veri- 
Rcation,  the  third  essential  component 
part  of  the  Deductive  Method,  ^vith- 
out  which  all  the  results  it  can  give 
have  little  other  value  than  that  of 
mjecture.  To  warrant  reliance  on 
le  general  oonoluei.ms  arrived  at  by 
deduction,  these  conclusions  must  be 
id,  on  careful  comparison,  to  ac- 
cord with  the  results  of  direct  obser- 
vation wherever  it  can  lie  had.  If. 
when  we  have  experience  to  compare 
with  them,  this  experience  CMiIirmti 
them,  we  may  safely  tmst  to  them  in 
othei  cases  <d  which  oar  specific  ex- 
perience is  yet  to  come.  But  if  our 
deductions  have  led  to  the  oonc1usi<in 
that  from  a  particular  combination  of 
causes  a  given  effect  would  result, 
then  in  all  known  cases  where  that 
combination  can  be  shown  to  have 
existed,  and  where  the  effect  has  not 
followed,  wo  must  be  able  to  show  (or 
at  least  to  make  a  probable  surmiae) 
what  frustrated  it :  if  we  cannot,  the 


theoi?  u  imperfect,  and  not  jet 
relied  upon.  Nor  ii  the  veriGcation 
complete,  anlsBa  Borne  of  the  coses  in 
which  the  theory  ia  borne  out  by  the 
observed  result,  are  of  at  leaat  equal 
complexity  with  any  other  cases  in 
which  its  application  could  be  called 
for. 

If  direct  observstion  and  collati 
of  instances  have  furnished  us  with 
any  empirical  laws  of  the  effect, 
{whether  true  in  atl  observed  cases,  or 
only  true  for  the  most  part,)  the  most 
effectual  reriticatiun  of  which  the 
fould 
t  led  deductively  to  those 
empirical  laws ;  that  the  uniformi- 
ties, whether  complete  or  incomplete, 
which  were  observed  to  exist  among 
the  phenomena  were  aocounted  for 
by  the  laws  of  the  causes — were  such 
as  could  not  butexist  if  those  be  r«ally 
the  causes  by  which  the  phenomena 
are  produced.  Thus  it  was  very 
reasonably  deemed  an  essential  re- 
quisite of  aiiy  true  theory  of  the 
causes  of  the  celestial  motions,  that 
it  should  lead  by  deduction  to  Kep- 
ler^s  laws ;  which,  accordingly,  the 
Nesrtoniau  theory  did. 

In  order,  therefore,  to  facilitate  the 
verification  of  theories  obtained  by 
deduction,  it  ia  important  that  as 
many  as  possible  of  the  empirical  laws 
of  the  phenomena  should  be  ascer- 
tained by  a  comparisou  of  instances, 
conformably  to  the  Method  of  Agree- 
ment, as  well  as  (it  must  lie  added) 
that  the  phenomena  themselves  should 
be  described,  in  the  most  compre- 
hensive as  well  as  accurate  manner 
possible,  by  collecting  from  the  ob- 
servation of  parts  the  simplest  possible 
correct  expressions  for  the  corespond- 
ing  wholes  :  as  when  the  seiies  of  the 
observed  places  of  a  planet  was  first 
expressed  by  a  circle,  then  by  a  system 
of  epicycles,  and  subsequently  by  an 

It  ia  worth  remarking,  that  com- 
plex instances  which  wotdd  have  been 
of  no  use  for  the  discoveiy  of  the 
simple  laws  into  which  we  ultimately 
analyse  their   phenomena,  neverthe- 


of  the  laws  themselves.  Al- 
though we  could  not  have  got  at  the 
law  from  complex  cases,  still  when 
the  law,  got  at  otherwise,  is  found  to 
be  in  accordance  with  the  result  of  a 
complex  case,  that  cafe  becomes  a 
new  experiment  on  the  law,  and  helpH 
to  conSno  what  it  did  not  assist  to 
discover.  It  is  a  new  trial  of  the 
principle  in  a  different  set  of  circum- 
stances ;  and  occasionally  serves  to 
eliminate  some  circumstanoe  not  pre- 
viously excluded,  and  the  excIiiaioD 
of  which  might  require  an  experiment 
impossible  to  be  executed.  This  was 
strikingly  conspicuous  in  the  example 
ionaMj  quoted,  in  which  the  d  ifference 
between  the  observed  and  the  calcu- 
lated velocity  of  sound  was  ascertained 
to  result  from  the  heat  extricated  by 
the  condensation  which  takes  place  in 
each  sonorous  vibration.  This  was  a 
trial,  in  new  circumstances,  of  the 
lawuf  the  development  of  heat  by  com- 
pression ;  and  it  added  materially  to 
the  proof  of  the  universality  of  that 
law.  Accordingly  any  law  of  natur« 
ia  deemed  to  have  gained  in  point  of 
certainty  by  being  found  to  explain 
some  complex  case  which  had  not 
previously  been  thought  of  in  oen- 
with  it ;  and  this  indeed  i>  a 
ation  to  which  It  is  the  habit 
of  scientific  inquirers  to  attach  rather 

«o  much  value  than  too  little. 
To    the    Deductive    Method,    thus 

rharacterised  in  its  three  constituent 
parts.  Induction,  Katiocination,  and 
Verification,  the  human  mind  is  in- 
debted for  its  most  conspicuous 
triumphs  in  the  investigation  of 
nature  To  it  we  owe  all  the  theories 
by  which  vast  and  complicated  phe- 
nomena are  embraced  under  a  few 
simple  laws,  which,  considered  as  the 
laws  of  ihose  great  phenomena,  could 
never  have  been  detected  by  their 
direct  study.  We  may  I  form  some 
conception  of  what  the  method  has 
done  for  ua  from  the  case  of  the 
celestial  motions,  one  of  the  simplest 
among  the  greater  instances  of  the 
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Composition  of  CkuseB,  Bince  (except 

portunce)  each  at  the  heavenly  bodien 
may  be  considered,  witliout  material 

influenced  by  the  attraction  o(  more 
than  two  bodies,  the  sun  and  one 
other  planet  or  satellite  ;  making  with 
the  reaction  of  the  body  itaelf,  and 
the  force  generated  by  the  body's  own 
motion  and  acting  in  the  direction  of 
the  tangent,  only  four  different  agents 
on  the  concurrence  of  which  the  mo- 
tions of  that  body  depend ;  a  much 
nnaller  number,  no  doubt,  than  that 
by  which  any  other  of  the  great  phe- 
nomena of  nature  is  determined  or 
modified.  Yet  how  could  we  ever 
have  ascertained  the  combinatioD  of 
forces  on  which  the  motions  oF  the 
earth  and  planets  are  dependent  by 
merely  comparing  the  orbits  or  veloei- 
ties  of  different  planets,  or  the  dif- 
ferent velocities  or  positions  of  the 
same  planet?  Notwithatanding  the 
regularity  which  manifests  itaelf  in 
those  motions,  in  a  degree  so  rare 
among  the  effects  of  concurrence  of 
causes ;  and  although  the  p«iodical 
recurrence  of  exactly  the  same  effect 
aSonjs  positive  proof  that  all  the 
combinations  of  causes  which  occur 
at  all,  reeur  periodically ;  we  should 
not  have  known  what  the  causes  were, 
if  the  eiiatence  of  agencies  precisely 
similar  on  our  own  earth  had  not, 
fortunately,  brought  the  causes  them- 
Bolves  within  the  reach  of  eiperimen- 
tation  under  simple  circumstances. 
As  we  shall  have  occasion  to  analyse, 
farther  on,  this  great  example  of  the 
Method  of  Deduction,  we  shall  not 
occupy  any  time  with  it  here,  bat 
dhall  proceed  to  that  secondary  appli- 
cation of  the  Deductive  Method  the 
result  of  which  is  not  to  prove  laws  of 
phentHuena,  but  to  explain  them. 


CHAPTER  XIL 


g  t.  Thk  deductive  operation  by 
which  we  derive  the  law  of  an  effect 
from  the  laws  of  the  causes,  the  oon- 
currence  of  which   ^ves  rise  to  it, 

may  be  undertaken  either  for  the 
puiTWse  of  discovering  the  law,  or  of 
explaining  a  law  already  discovered. 
The  word  oeplaTUXiion  occurs  so  con- 
tinually and  holds  so  important  a 
place  in  philosophy,  that  a  little  time 
spent  in  fixing  the  meaning  of  it  will 
Ih:  profitably  employed. 

An  individual  fact  is  said  to  be 
expluned  by  pointing  out  its  cause, 
that  is,  by  stating  the  law  or  laws  of 
causation  of  which  its  production  is 
an  instaooe.  Thus  a  conflagration  is 
explained  when  it  is  proved  to  have 
arisen  from  a  spark  falling  into  the 
midst  of  a  heap  of  combustibles ;  and 
in  a  similar  manner,  a  law  of  uni. 
formity  in  nature  is  said  to  be  ex- 
plained when  another  law  or  laws 
are  pointed  out,  of  which  that  law 
itself  is  but  a  case,  and  tnan  which  it 
could  be  deduced. 

g  3.  There  a 

law  of  causation  may  be  eiplained 
from,  or,  as  it  also  is  often  expressed, 
resolved  into,  other  laws. 

Ths  first  is  the  case  already  so 
fully  considered  ;  an  intermixture  of 
laws,  producing  a  joint  effect  equal 
to  the  sum  of  the  effects  of  the  causes 
taken  separately.  The  law  of  the 
complex  effect  is  explained  by  being 
resolved  into  the  separate  laws  of  the 
causas  which  contribute  to  it.  Thus 
the  law  of  the  motion  of  a  planet  is 
resolved  into  the  law  of  the  aoquired 
force  which  tends  to  produce  an  uni- 
form motion  in  the  tangent,  and  the 
law  of  the  centripetal  force  which 
tends  to  produce  an  accelerating  mo- 
tion towards  the  sun  ;  the  real  motion 
being  a  ootnpound  of  the  two. 

It  is  necessary  here  to  remark,  that 
U 


in  this  resoliitidn  of  the  law  oF  s  cm 
plex  effect,  the  UwB  of  which  it 
compounded  are  not  the  only  elemenl 
It  ia  resolved  into  the  lawa  of  tl 
separate    causaa,   together  with  tl 
fact  of  their  oo-exiatence.    The  oi 
is  u  Hienti^  an  ingradient  m  tl 
other  ;  whether  the  objeet  be  to  di 
covei  the  law  of  tha  effect,  or  only 
eiplain  it.     To  deduiw  the  Uwi  of 
the  hearenly  motioiu,  we  require  not 
only  to  know  the  law  of  a  rectilmeal 
and  that  of  a  gravitativa  force,  but 
the  eiietence  of  both  these  fontel  in 
the  celestial  regioni,  and  even  their 
rslatiie  amount.     The  namplex  laws 


of  t 


D  tKuB  T 


solved  i 


0  distinct  kinds  of  elements  i  the 
one,  limpler  laws  of  cauBaticHl,  (ha 
other  (in  the  aptly  selected  sxpreMion 
of  Dr.  Chalmers)  eotlocations  I  the 
cnllocations  aonBisting  in  the  existence 
of  certain  agents  or  powers,  in  oertain 
circumstances  of  place  and  time.  We 
shall  hereafter  have  occaaion  to  return 
to  this  disUnotion,  and  to  dweU  on  it 
at  such  length  as  dispenses  with  the 
necesaity  ci  further  insisting  on  it 
here.  The  first  mode,  then,  of  the 
explanation  of  Laws  of  Oausation.  is 
when  the  law  of  an  ^ffeot  is  resolved 
into  the  various  tendencies  of  which 
it  is  the  result,  together  with  the  laws 
oftl  •      ■ 


g  3.  A  eeoond  case  Is  when,  be, 
tween  what  seamed  the  csuse  and 
what  was  supposed  to  he  its  effect, 
further  observation  detaats  an  intar- 
inadiate  link  ;  a  fact  caused  by  the 
antecedent,  and  in  its  turn  causing 


the  o 


It  the: 


LBsigned 

operating  through  the  mtennadiate 
T^enomenon.  A  seemed  the  eause  of 
C,  but  it  subsequently  appeared  that 
A  was  only  the  oause  of  B,  and  that 
it  is  .B  which  was  the  causa  of  O. 
For  example :  mankind  were  aware 
that  the  act  of  touching  an  outward 
object  caused  a  sensation.  It  was 
subsequently  dtscovereJ,  that  after 
wa  have  touched  the  object,  and  be- 
fore wa  experience  thi 


change  takes  place  in  a  bind  of  thraad 
called  a  nerve,  which  extends  from  our 
outward  organs  to  the  brain.  Touch- 
ing the  object,  therefore,  is  only  the  re- 
mote oause  of  luraeDaation ;  that  is,  not 
the  Daose,  properly  speaking,  but  the 
cause  af  the  oaiise ; — (he  real  cause  of 
the  sensatian  is  the  ehanga  in  the 
Ht«te  of  the  nerve.  Future  eiperienoe 
may  not  only  give  tu  mars  knowledge 
than  wa  now  hftve  of  the  particular 
nature  of  this  change,  liut  may  also 
interpolate  another  link:  between  tha 
contact  (for  example)  of  the  object 
with  our  outward  orgnns,  and  tha 
production  of  the  ohanga  oE  state  in 
the  nerve,  there  inay  take  place  some 
electric  phenomenon,  or  some  phena- 
meniin  of  a  nature  not  resembling  the 
effects  of  anyknownagency.  Hithurt<^ 
however,  no  such  intermediate  link 
has  been  disoovered  ;  and  the  touch 
of  the  object  must  b"  considered,  pro- 
visionally, as  the  proximate  cause  of 
the  affection  of  the  nerve.  The  ae- 
quenee,  therefore,  of  a  sensation  of 
touch  on  contaot  with  an  object  is 
Moeitunednut  to  he  an  ultimate  law  ! 
It  is  resolved,  as  the  phrase  it,  into 
two  other  lawB,^the  law  that  contact 
with  an  abject  prgduces  au  affection 
of  the  nerve,  and  the  law  timt  an 
affection  of  the  nerve  producea  aensa- 
tion. 

To  take  uiotbec  example  ;  the  more 
powerful  acids  corrode  or  blacken  or- 
ganic oompounds.  This  is  a  case  of 
causation,  but  of  remote  causation  ; 
and  is  said  to  be  explained  when  it  is 
shown  that  there  is  an  intermediate 
link,  namely,  tha  separatian  of  some 
of  the  chemical  elements  of  tho  oi^nie 
structure  from  the  rest,  and  their  en- 
tering inte  combination  with  the  acid. 
The  acid  causes  this  separation  of  the 
elements,  and  the  separation  of  the 
elem^ita  causes  the  disorganisation, 
and  often  the  charring  of  the  structure. 
So,  again,  chlorine  extracts  colouring 
matters  (whence  its  efficacy  in  bleach- 
ing} and  purifies  the  air  from  infec- 
tion. This  law  Is  resolved  into  the 
two  following  laws.  Chlorine  hss  a 
powerful  affinity  for  bases  of  all  kinds, 


particularly  metatlui  bifaeB  ui4  )i;drO' 
gen.  Such  bases  are  esBentJAl  els' 
wents  of  colouring  niatterB  ttud  con- 
tagioua  compoundii,  which  aubstaiici 
therefore,  are  deeoguputcd  muI  de- 
strayed  by  chlorine. 

S  4-  It  ie  of  importMce  to  remark, 
that  when  a  Bequence  of  phei)«nena 
ii  thu*  resolved  into  other  lam,  they 
are  always  lawB  uore  general  than 

itself.  The  Uh'  that  A  ia  follpwed  by 
C,  ia  lei8  gieneral  than  either  of  the 
l».v»  which  connect  B  with  0  and  A 
with  B.  This  will  appear  from  very 
simple  coDBiderations. 

All  laws  of  causation  are  liable  tn 
be  Gounteracted  or  fruabatod  by  the 
non-fulfilment  of  some  negative  pon- 
dltion  I  the  tendency,  therefore,  of  11 
to  prodaee  C  may  be  defeated.  N^ow 
the  lav  that  A  produeas  B,  in  equally 
fulfilled  whether  £  is  followed  by  C 
or  nut ;  bat  the  lav  that  A  produces 
G  by  meaua  of  B,  ia  of  courae  pnly 
fuIfiUtd  when  B  ia  really  followed  by 
C,  and  is  therefore  less  general  than 
the  law  that  A  produoes  B.  It  ia 
also  less  general  than  the  law  that  B 
produces  0.  ¥ot  I)  may  have  other 
causes  besides  A ;  and  as  A  produces 
O  <»ily  by  meana  of  B,  while  B  pro- 
duces C  whether  it  has  itself  been 
produced  by  A  or  by  anythiDg  else, 
the  aecond  law  embrsceg  a  greater 
number  of  instances,  coven  aa  It 
were  a  greater  space  of  ground,  than 
the  fiiat. 

Thus,  in  our  former  example,  the 
law  tiiaC  the  contact  of  an  object 
causes  a  ^bange  in  the  state  of  the 
nerve,  is  more  general  than  tl|B  law 
that  oonltict  with  an  object  causes 
sensation,  since,  for  aught  we  know, 
the  change  in  the  nerve  may  equally 
take  place  when,  from  a  counteracting 
cause,  aa,  for  instance,  strong  mentid 
eicltement,  the  sensation  does  not 
follow  ;  as  in  a  battle,  where  wounds 
are  sometimes  received  without  any 
conaciousoees  of  receiving  them.  And 
again,  the  Law  that  change  in  the  state 
of  a  nerve  produoea  aeasation,  is  mora 
general  tt^n  the  law  that  contact 
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equally  follows 
the  change  in  the  nerve  when  no!) 
produced  by  contact  with  an  object, 
but  by  some  other  cause  ;  as  in  th« 
well-luiown  inae  vben  a  pervon  who 
baa  lost  A  limb  feels  the  same  senssi 
tlon  which  he  has  been  acpustoified  (q 
call  a  pain  in  the  limb. 

Not  only  lire  the  lawa  of  moro  Im- 
mediate sequence,  into  ivbich  the  laur 
<rf  a  remote  sequence  is  resolved,  laws 
of  greater  generality  than  that  law  is, 
but  (as  a  consequence  of,  or  rather  aa 
implied  in,  their  greater  generality) 
they  are  more  to  be  relied  on ;  there 
are  fewer  chanoea  of  their  being  ulti- 
mately found  not  to  be  universally 
true,  from  (ha  moment  ivhen  the 
sequence  of  A  and  C  is  shown  not  to 
be  immediate,  but  to  depend  on  an 
intervening  phenomenon,  ther,  how- 
ever GOnstMt  and  invariable  the  sst 
quence  of  A  and  O  has  hitherto  been 
f oimd,  possihilities  arise  of  its  failure, 
exoeeding  those  which  can  tffect  either 
of  the  more  immediate  sequencea.  A, 
B,  and  B,  C.  The  tendency  of  A  to 
produce  C  may  b«  defeated  by  what- 
ever is  capable  of  defeating  either  the 
tendency  of  A  to  produce  B,  or  the 
tendency  of  B  to  produce  C ;  it  ia 
therefore  twice  as  liable  to  failure  as 
either  of  those  more  elementary  ten- 
dendeai  and  the  generidiaation  that 
A  is  always  followed  by  C,  is  twice 
M  likely  to  be  found  erroueuua.  And 
BO  of  the  confersa  generalisation,  that 
C  ia  always  preceded  and  caused  hy 
A  ;  which  will  be  erroneous  not  only 
if  there  should  happen  to  be  a  second 
immediate  mode  of  production  oC  G 
itaelf,  but,  moreover,  if  there  be  a 
second  mode  of  preduotion  of  B,  the 
immediate  antecedent  oE  C  in  tbe 
sequence. 

The  resolution  of  the  ohe  generalisa- 
tion into  the  other  two  not  only  shows 
that  there  are  possible  limitations  of 
the  former,  from  which  its  two  ele- 
ments are  exempt,  but  ebows  also 
where  these  are  to  bo  looked  for.  As 
soon  as  we  know  that  B  intervenes 
between  A  and  C,  we  also  know  that  if 


there  be  cases  in  nhich  the  nequence 
of  A  and  G  does  not  huld,  these  are 
most  likely  to  be  found  by  xtadying 
the  effects  ar  the  conditions  of  the 


It  appears,  then,  that  in  the  secoad 
of  the  three  modea  in  vhich  a  law 
tnaj  ba  resolved  into  other  laws,  the 
latter  are  mere  general,  that  is,  ex- 
tend to  more  oases,  and  are  also  less 
likelj  to  require  limitation  from  sub- 
sequent experience,  than  the  law 
which  they  Berve  to  eiplain.  They, 
are  more  nearly  musmditionai  ;  they 
are  defeated  by  fewer  contingencies 
they  are  a  nearer  approach  to  thi 
universal  truth  of  nature.  The  same 
observations  are  still  more  evidently 
true  with  regard  to  the  first  of  the 
three  modes  of  resolution.  When 
the  law  of  an  effect  of  combi 
forces  is  resolved  into  the  separate 
laws  of  the  eaoses,  the  nature  of  the 
case  implies  that  the  Uw  of  the  effect 
is  less  }f enersl  than  the  law  of  aaj  of 
the  causes,  since  it  only  holds  when 
they  are  combined  ;  while  the  law  of 
any  one  of  the  causes  hrdda  good  both 
then,  and  also  when  that  cause  acts 
apart  from  the  rest  It  is  also  mai 
fest  that  the  complex  law  is  liable 
be  oftener  unfulfilled  than  any  o 
of  the  simpler  laws  of  which  it  la  the 
result,  since  eveiy  contingency  which 
defeats  any  of  the  laws  prevents  so 
much  of  the  effect  as  depends  on  it, 
and  thereby  defeats  the  complex  law. 
The  mere  rusting,  for  example,  of  some 
small  part  of  a  great  machine,  often 
suffices  entirely  to  prevent  the  effect 
which  ought  to  resist  from  the  joint 
action  of  all  the  parts.  The  law  of 
the  effect  of  a  combination  of  causes 
is  always  subject  to  the  whole  of  the 
negative  conditions  which  attach  to 
the  action  of  aU  the  causes  severaUy. 

There  is  another  and  an  equally 
strong  reason  why  the  law  of  a  com- 
plex effect  must  be  less  general  than 
the  laws  of  the  causes  which  conspire 
to  prodoce  it.  The  same  causes,  act- 
ing according  to  the  same  laws,  and 
differing  only  in  the  proportions  in 
whidi  they  are  oombiued,  often  pro- 


duce effects  wtiich  differ  not  merely 
in  quantity,  but  in  kind.  The  com- 
bination (^  a  centripetal  with  a  pro- 
jectile force,  in  the  proportions  which 
obtain  in  all  the  planets  and  satel- 
lites of  our  si^ar  system,  gives  rise  to 
an  elliptical  motion  ;  but  if  the  ratio 
of  the  two  forces  to  each  other  were 
sligbtlv  altered,  it  is  demonstrated 
that  the  motion  pniduoed  would  be 
in  a  circle,  or  a  parabola,  or  an  hyper- 
bola ;  and  it  is  thought  that  in  the 

probably  the  fact.  Yet  the  law  of 
the  parabolic  motion  would  be  re- 
Bolvabta  into  the  very  same  simple 
laws  into  which  that  of  the  elliptical 
motion  is  resolved,  namely,  the  law 
of  the  permanence  of  rectilineal  mo- 
tion and  the  law  of  gravitation.  If, 
therefore,  in  the  course  of  ages,  some 
circumstance  were  to  manifest  itself 
which,  without  defeating  the  law  of 
either  of  those  forces,  should  merely 
■Iter  their  proportion  to  one  another, 
(such  as  the  shock  of  some  solid  body, 
or  even  the  accumulating  effect  uf 
the  resistance  of  the  medium  in  which 
astronomers  have  been  led  to  surmise 
that  the  motions  of  the  heavenly 
bodies  take  place,)  the  elliptical  mo- 
tion might  be  changed  iuto  a  motion 
in  some  other  conic  section  ;  and  the 
complex  law  that  the  planetary  mo- 
tions take  placo  in  ellipses  would  be 
deprived  of  its  universality,  though 
the  discovery  would  not  at  all  detract 
from  the  universality  of  the  simpler 
laws  into  which  that  complex  law  is 
resolved.  The  law,  in  short,  of  each 
of  the  concurrent  causes  temains  the 
same,  however  their  collocations  may 
vatT ;  but  the  law  of  their  joint  effect 
Tories  with  every  difference  in  the 
collocations.  There  needs  no  more 
show  how  much  more  general  the 
elementary  laws  must  be  than  any  of 
the  complex  laws  which  are  derived 

%  5.  Besides  the  two  modes  which 
have  been  treated  of,  there  Is  a  third 
I  in  which  laws  are  resolved  into 
anther  ;  and  in  this  it  is  seU-evi- 
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dent  that  they  are  resolved  into 
more  general  than  thenxselves.  This 
third  mode  is  the  i^aviaplion  (u  it  has 
been  called)  of  one  law  under  another, 
or  (what  comes  to  the  same  thing) 
the  gathering  up  oF  several  laws  into 
one  mors  general  law  which  includes 
them  all  The  most  splendid  ex- 
ample oE  this  operatfoQ  was  when 
terrestrial  gravity  and  the  central 
force  of  tbe  solar  system  were  brought 
ti^ether  under  the  general  law  of 
gravitation.  It  had  been  proved  an- 
tecedently that  the  earth  and  the 
other  planets  tend  to  the  sun  ;  and  it 
bad   been  kifbwn  from  the  earliest 


and  thus  the  law  of  all  these  ten- 
dencies and  the  law  of  terrestrial 
gravity  were  recognised  as  identical, 
and  were  Bubsuiaed  under  one  general 
law,  that  of  gravitation. 

In  a  similar  manner,  the  laws  of 
magnetic  phenomena  have  more  re- 
cently be^  subsumed  under  known 
laws  of  electriuiCy.  It  is  thus  that 
the  most  general  laws  of  nature  are 
usually  arrived  at :  we  mount  to  them 
by  successive  steps.  For,  to  arrive 
by  correct  induction  at  laws  which 
hold  under  such  a     " 


eral  a 


B  that  tern 


iaib 


le  earth.  These  were  similar 
phenomena  ;  and  to  enable  them  both 
to  be  subsumed  under  one  law,  it  was 
only  necessary  to  prove  that,  as  the 
effects  were  similar  in  quality,  so  also 
they,  as  to  quantity,  conform  to  the 
same  rules.  This  was  first  shown  to 
be  true  of  the  mooTi,  which  agreed 
with  terrestrial  objects  not  only  in 
tending  to  a  centre,  but  in  the  fact 
that  this  centre  was  the  earth,  l^e 
tendency  of  the  moon  towards  the 
eartli  being  ascertained  to  vary  aa 
the  inverse  square  of  the  distance,  it 
was  deduced  from  this,  by  direct  cal- 
culation, that  if  the  moon  were  as 
near  to  the  earth  as  terrestrial  objects 
ace,  and  the  acquired  force  in  tbe 
direction  oE  the  tangent  were  sus- 
pended, tbe  moon  would  fall  towards 
the  earth  through  exactly  as  many 
feet  in  a  second  as  those  objects  do 
by  virtue  of  their  weight.  Hence 
the  inference  was  irresistible  that  the 
moon  also  tends  to  the  earth  by  vir- 
tue of  its  weight,  and  tliat  the  two 


to  be  independent  of  a 
space  or  time  which  wo  are  able  to 
observe,  requires  for  the  most  part 
many  distinct  sets  of  experiments  or 
observation^  conducted  at  different 
times  and  by  different  people.  One 
part  of  the  law  is  first  ascertained, 
afterwards  another  port :  one  set  of 
observations  teaches  us  tjiat  the  law 
holds  'good  under  some  tonditions, 
another  that  it  holds  enod  under 
other  conditiona,  by  combining  which 
observations  we  find  that  it  holds 
good  under  conditions  much  more 
general,  or  even  universally.  Tlie 
tral  law,  in  this  case,  is  literally 
sum  oE  all  the  par^al  ones ;  it 
recognition  of  the  same  sequence 
in  different  seta  o£  instances,  and 
in  fact,  be  regarded  as  merely 

tep  in  the  process  of  elimination. 
The  tendency  ef  bodies  tonrards  one 
'  'ler,  which  wo  now  call  gravity, 

it  first  been  observed  only  on  the 
earth's  surface,  where  it  manifested 
itself  only  as  a  tendency  of  all  bodies 
towards  the  earth,  and  might,  there- 
fore, be  ascribed  to  a  peculiar  pro- 
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Ml]'  to  the  lot  o(  n  different  set  of 
Iiersona  from  those  nho  studied  ter- 
restiriBl  phenomena,  and  had,  indeed, 
been  a,  matter  of  grMt  Intereat  at  a 
tiuie  when  Ifae  idea  of  explaining 
celeati^  tacti  by  terre«trial  laws  Was 
loclied  upon  as  the  oonfounding  o(  an 
indefeasible  distinction.  When,  bow- 
ever,  the  celeBtial  motions  were  ao- 
curately  ascertained,  and  the  dedoi)- 
tive  proceMes  performed,  from  whjeh 
it  appealed  that  their  1b*b  and  thoee 
u[  teiTeatrial  gravity  coireapanded, 
those  celestial  observations  becaiSe  a 
set  of  instances  which  exactly  elimin- 
ated the  circumstance  of  proximity  to 
the  earth,  and  proved  that  in  the 
orij^nal  case,  thri  of  terrestrial  ob- 
jecta,  it  was  not  the  earth,  as  auch, 
that  caused  the  motion  or  the  pres- 
sure, but  the  circumstance  common 
to  that  case  with  the  celestial  in- 
stances, namely,  tha  preseooe  of  some 
great  body  within  certain  limits  of 
distance. 

§  6.  There  fire,  theii,  three  modes 
of  explaining  laws  of  causatioh.  or, 
which  is  the  same  thing,  resolving 
them  into  other  laws.  First,  when 
the  law  of  an  effect  of  combined 
causes  is  resolved  Into  the  separate 
laws  of  the  causes,  toother  with  the 
fact  of  their  combination.  Secondly, 
when  the  law  which  connects  any  two 
links,  not  proximate,  in  a  chain  of 
causation,  is  resolved  Into  the  laws 
which  connect  each  with  the  intei 
niE^iate  links.  Both  of  these  ar 
cases  of  resolving  one  law  into  tw 
or  mora  ;  in  the  third,  two  or  mor 
nre  resolved  into  one ;  when,  after 
the  law  has  been  shown  to  hold  good 
in  several  different  classes  of  ( 
we  decide  that  what  is  true  In  each 
i)f  these  classes  of  cases  is  tree  u 
Mjme  more  general  supposition, 
Kisting  of  what  all  those  classes  of 
.cases  have  in  common.  We  may 
liere  remark  that  this  last  operation 
involves  none  of  the  unoerijuntit 
tendant  on  induction  by  the  Method 
vf  Agreement,  since  we  need  not  sup- 
pose the  result  to  be  extended  by  way 


of  Inference  to  any  n«w  idaea  of  owes 
different  from  those  b;  tbe  ootnpari- 
Bon  of  which  it  was  engendered. 
In  all  theae  Uiree  procmaes,  laws 

e,  as  we  have  seen,  tenlVod  Into 
laws  tnat«  general  than  tbemttelvea  | 
laws  aitendlng  to  all  tha  eaaafl  which 
the  former  extended  to,  and  otfaen 
besides.     In  (he  first  two  modes  they 


olved  ii 


1  la* 


v«™iUy 
true  man  tDemseiveai  uey  are,  In 
faut,  proved  trat  to  be  themselVM 
laws  of  hature,  the  character  of  wliiok 
is  to  b6  universally  true,  but  ruuitt 
of  laws  of  iiatore,  whicH  may  be  only 
true  conditionally,  Ond  for  tbe  moat 
part.  No  difference  of  this  sort  etisli 
in  the  third  GOSii,  ilnce  here  tb« 
partial  laws  are.  In  fact,  tha  very 
same  lai^  as  the  genetal  one,  and  any 
exception  to  tham  Would  be  an  excep- 
tion lo  it  too. 

By  all  the  three  processes,  the 
range  of  deductive  siHenoe  is  extended  | 
since  the  laws,  thus  resolved,  may  be 
thehoeforth  deduced  demonstratively 
froln  the  laws  into  Which  they  are 
resolved.  Aa  already  remarked,  the 
same  deductive  process  whioh  proves 
a  law  or  fact  of  canSotioD  if  unknown, 
serves  to  explain  it  when  known. 

The  word  explanation  is  here  nsed 
in  its  philosophical  sense.  What  ia 
called  complaining  one  law  of  nature  by 
another,  is  but  substitnting  one  mys- 
tery for  another,  and  does  nothing 
to  render  the  general  Course  of  natnra 
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t«tidency  ot  all  mttMea  a!  matter  to- 
wards one  another.  It  Innst  be  ke|>t 
coli8tBiitl7  in  new,  therefore,  that  in 
sdenoe,  thoM  who  apeali  of  eipUin- 
ibg  any  phenotaenoa  Uetili  (or  shonld 
mean)  pdlnting  out  not  lome  mote 
familiar,  but  merelr  soni*  more  gene' 
rsl  phenomenon,  of  which  It  u  a  par- 
tial  exemplificBtlon  ;  or  kome  lawi  of 
causation  which  produce  it  by  their 
joint  or  nacceasiTe  action,  and  from 
which,  therefore,  Its  conditions  in»j 
bB  determined  dedactitely.  B»ery 
guch  operation  brings  ui  a  ttep  nearer 
towards  answering  the  question  which 
was  etated  in  a  proviouB  chapter  as 
comprehending  the  whold  problem  of 
the  Investigation  of  nature,  rii,  What 
are  the  fewest  asmmptions,  which 
being  granted,  the  order  of  nature  as 
it  exists  would  be  the  result  ?  What 
are  the  fewest  gener^  proportions 
from  which  all  the  nnifomiities  exist- 
ing in  nature  cmdd  be  deduced  I, 

The  laws,  thnt  explained  or  re- 
solved,  are  sonietinieB  said  to  be  ac- 
rounied  /ot- ;  but  the  expression  id 
mcorreot,  it  taken  to  mean  anything 
more  than  what  has  been  already 
etated.  In  minda  hot  habituated  to 
accurate  thinking,  there  Is  often  a 
confused  notion  that  the  general  la#B 
are  the  rauia  of  the  partial  ones ; 
that  the  law  of  generw  gravitation, 
for  example,  causes  the  phenomenon 
of  the  fall  of  bodies  to  thB«arth.  But 
to  assert  thia  would  be  a  misuse  of 
the  word  cause  :  terrestrial  graTity  is 
not  an  effect  ot  general  gratitation, 
but  a  cate  of  it ;  that  is,  one  kind  of 
the  parti cDlar  Instances  in  which  that 
general  law  obtains.  To  account  '~ 
a  law  of  nature  means,  and  can  me 
nothing  more  than  to  assign  ot 
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PLAKATIOH  OF  LAWS  OF  HATL'BE. 

S  I.  The  most  striking  example 
wluch  the  history  ot  science  presents 
of  the  explanation  of  laws  of  causa- 
tion and  otbetunif  ormities  of  aequenCe 
amahS  Special  phenomena,  by  resolv- 
ing theni  into  laws  of  greater  stni- 
plldty  and  generality,  &  the  great 
Newtonian  generalisation :  respecting 
which  typical  instance  so  mnch  having 
already  been  said,  it  is  sufficient  to 
call  attention  to  the  great  number 
Tariety  of  the  special  observed 
ruitie*  which  are  in  this  case 
accoimted  for,  either  as  particular 
eases,  or  a«  consequences  of  one  very 
simple  law  of  nnlversal  nature.  The 
simple  [act  of  s  tendency  of  every 
particle  of  matter  towanJs  every  other 
particle,  Varying  inversely  as  the 
square  of  the  distance,  explains  the 
fall  ot  bodies  to  the  earth,  the  rerolu- 
tions  of  the  planets  and  satellites,  the 
motions  (so  far  as  known)  of  comets, 
and  all  the  various  regularities  which 
have  been  observed  in  these  special 
phenomena;  such  as  the  elliptical 
orbits,  and  the  variations  from  exact 
ellipses ;  the  relation  between  the 
solar  distances  of  the  planets  and  the 
duration  of  their  revolutions ;  the 
precession  of  the  equinoxes ;  ths 
tides,  and  a  vast  number  of  minor 
astronomical  truths. 

Mention  has  also  been  made  in  thd 
preceding  chapter  of  the  explanation 
of  the  phenotnena  of  magnetism  from  . 
laws  of  electricity  ;  the  special  laws 
of  magnetic  agency  having  been  affi- 
liated  by  deduction  to  observed  laws 
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to  the  dementaiy  propeitieB  of  the 
tiatiiea  into  which  they  are  uiatomi- 

cally  deoom  posed. 

Another  etrilcing  iaetance  ia  af- 
forded by  Dalton'a  generalisation, 
eominonly  known  aa  the  Atomic  theory. 
It  had  been  known  from  the  very 
coinmencemeat  of  accurate  chemical 
obgervatioo,  that  any  two  bodies  com- 
bine chemically  with  one  aaotber  in 
only  a  certain  number  of  proportions  ; 
but  those  proportions  were  in  each  case 
eicpresaed  by  a  percental — so  many 
parts  (by  weight)  of  each  ingredient, 
ID  100  of  the  compounii,  [say  35  and 
a  fraction  of  one  elemenl^  64  and  a 
fraction  of  the  other  :)  in  which  mode 
of  statement  no  relation  was  per- 
ceived between  the  proportion  in 
which  a  given  element  combines  with 
one  But>stance,  and  that  in  which 
combines  with  others.  The  great 
step  made  by  Daltoa  consisted  in 
perceiving,  that  a  nnit  of  weight 
might  be  establiabed  Eur  each  sub- 
stance,  such  that  by  supposing  the 
snbstance  to  enter  into  all  its  eon 
binatiooa  in  the  ratio  either  of  thf 
unit,  or  of  some  low  multiple  of  that 
unit,  all  the  different  propurtiune 
previously  expressed  by  percentages, 
were  found  to  result.  Thus  i  being 
assumed  as  the  unit  of  hydrogen,  if  S 
were  then  taken  as  that  i>(  oxygen, 
the  combinaHon  of  one  unit  of  hydro- 
gen with  one  nnit  of  oxygen  would 
produce  the  exact  proportion  of  weight 
between  the  two  substances  which  ' 


of  the  equivalent  numbers,  or,  as 
they  are  railed,  atomic  weights,  of  all 
the  elementary  substances,  oomprUes 
in  itself,  and  scientificallv  explains, 
all  the  proportions  In  which  any  sub- 
stance, elementary  or  compound,  is 
foimd  capable  of  entering  into  chemi- 
cal combination  with  any  other  sub- 
stance whatever. 


I.  Somi 


interesting  cases  of  the 


explanation  of  old  uniformities  by 
newly  ascertained  laws  are  afforded  by 
the  researches  of  Professor  Graham. 
That  eminent  chemist  was  the  first 
who  drew  attention  to  the  distinction 
which  may  be  made  of  all  substances 
into  two  classes,  termed  by  him  crys- 
talloids and  colloids  1  or  rather,  of  all 
states  of  matter  into  the  crystalloid 
and  the  colloidal  states,  for  many 
substances  are  capable  of  existing  !u 
either.  When  in  the  coUoidal  state, 
their  sensible  properties  are  very  dif- 
ferent from  those  of  the  same  sub- 
stance when  crystallised,  or  when  in 
a  state  easily  susceptible  of  crystal- 
lisation. Colloid  substances  pass  with 
ejitremo  difficulty  and  slowness  into 
the  ci^statline  state,  and  are  ex- 
tremely inert  in  all  the  ordinary 
chemical  relations.  Substances  in 
the  colloid  state  are  almost  always, 
when  combined  with  water,  more  or 
less  viscous  or  gelatinous.  The  most 
prominent  examples  of  the  state  arc 
certain  animal  and  vegetable  sub- 
stances, particularly  gelatine,  albu- 
■hj  the  gums,  caramel,  tan- 


othen 


the 


.   the 


compound  of  thi 
ments,  called  peroxide  of  hydn^cn ; 
and  tile  combinations  of  hydrogen 
and  of  oxygen  with  all  other  sub- 
stances irould  correspond  with  the 
supposition  that  those  elements  enter 
into  combination  by  single  units,  or 
twos,  or  threes,  of  the  numbers  aa- 
»them,  I  and  S,  and  the  other 
CCS  by  ones  or  twos  or  threes 
of  other  determinate  numbera  proper 
to  each.     The  result  ia  that  a  table 


of  organic  origin,  the  most 
]tablo  Instances  ore  hydrated  Bllidc 
;id  and  hydrated  alumina,  with  other 
metallic  peniiides  of  the  aluminous 

Now  it  ia  found,  that  while  colloidal 
substances  are  easily  penetrated  by 
water,  and  by  the  solutions  of  crys- 
talloid substajices,  they  aie  very  little 
penetrable  by  one  another  :  which 
enabled  Professor  Graham  to  intro- 
duce a  highly  effective  process  (termed 
dialysis)  for  separating  the  crystalloid 
substances  contained   in  any  liijuid 
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mixture,  by  paming  them  through  a 
thin  septula  of  cuUoidal  matter,  which 
dues  not  suffer  nn^'thing  culloida!  to 
pass,  or  Buffers  it  only  in  very  minute 
qiumtity.  This  property  of  colloids 
enabled  Mr.  Graham  to  account  for  a 
number  of  flpecial  resulta  of  obaervii- 
tion  not  previoualy  eiplaioed. 

For  instance,  "while  soluble  ccyii- 
talloidB  al-e  always  highly  ropjd, 
soluble  colloids  are  singularly  in- 
sipid," Sf  might  be  expected  ;  for,  oa 
the  sentient  extremitiea  of  the  nerves 
of  the  palate  "are  probaUy  protected 

2  a  colloidal  membrane,"  imperme- 
le  to  other  colloids,  a  colloid,  when 
tasted,  probably  never  reaches  those 
nerves.  Again,  "  it  has  been  observed 
that  vegetable  eum  is  not  digested  in 
the  stouioch  ;  the  coats  of  that  oroan 
dialyse  the  soluble  food,  absorbing 
GiTstalloids,  and  rejecting  all  col- 
loids." One  of  the  mysteriotis  pro- 
cesses accompanying  digestion,  the 
secretion  of  free  uuriatic  acid  by 
the  coats  of  the  stomach,  obtains  a 
probable  hypothetical  explanation 
through  the  same  lair.  I'inally, 
much  light  is  thrown  upon  the  ob- 
served phentHuena  of  osmose  (the 
passage  oS  fluids  outward  and  inward 
through  animal  msmbranea)  by  the 
fact  that  the  uiembranes  are  colloidal. 
In  consequence,  the  water  aud  saline 
solutions  contained  in  the  animal 
body  pass  easily  and  rapidly  through 
the  membranes,  while  the  substances 
directly  applicable  to  nutrition,  which 
are  mostly  colloidal,  are  detained  by 

The  property  which  salt  possesses 
of  preserving  animal  substances  from 
putrefaction  is  resolved  by  Liebig  into 
two  more  general  laws — the  strong 
attraction  o!  salt  for  water,  and  the 
necessity  of  the  presence  of  water  as 
a  condition  of  putrefaction.  The  in 
tennediate  phenomenon  which  is  in 
terpolated  between  the  remote  caust 

•  yidt  Memoir  bv  Thomiui  Orsham 
P.B.a,,  Miuter  of  the  MLll^  "On  Liqiiic 
Diffualon  Applied  to  AnKlvsis;"  in  tlji 
Pliil<H»phiral  Tr!i,M<:Ut<l4  lor  1S61,  re 
pflnMd  in  ttio  Journal  of  llit  Cliiiaica 
Socitlf,  and  sUo  svpiniUl]'  u  a  pnmpUet. 


and  the  effect,  can  here  be  not  merely 
inferred  but  seen  ;  fur  it  is  a  familiar 
fact,  that  flesh  upon  which  salt  ho;; 
been  thrown  is  speedily  found  swim- 
ming in  brine. 

The  second  of  the  two  factors  (an 
they  may  be  termed)  into  which  tjie 
preceding  law  has  been  resolved,  the 
necessity  of  water  to  pntrefaction, 
itself  affords  an  additional  example 
of  the  Sesolution  of  Lavni.  The  law 
itself  is  pnived  by  the  Method  of  Dif- 
ference, since  flesh  completely  dried 
and  kept  in  a  dry  atmosphere  does 
not  putrefy  ;  as  we  see  in  the  case  oE 
dried  provisions,  and  human  bodies 
In  veij  dry  climates.  A  deductive 
explanation  of  this  same  law  re- 
sults from  Liebig's  speculations.  The 
putrefaction  of  animal  and  other  azo- 
tised  bodies  is  a,  chemical  process,  by 
which  they  are  gradually  dissipated 
in  a  gaseous  form,  chiefly  in  that  of 
carbonic  acid  and  ammonia  ;  now  to 
convert  the  carbon  of  the  animal  sub- 
stance into  catbuaic  acid  requires  oxy- 
gen, and  to  convert  the  azote  into 
ammonia  requires  hydrogen,  which 
are  the  elements  of  water.  The  ex- 
treme rapidity  of  the  putrefaction  of 
ozotised  substances,  compared  with 
the  gradual  decay  of  noD-azotised 
bodies  (such  as  wood  and  the  like) 
by  the  action  of  oxygen  alone,  he 
explains  from  the  general  law  that 
substances  are  much  more  easily  de- 
composed by  the  action  of  two  dif- 
ferent affinities  upon  two  of  their  ele- 
ments than  by  the  action  of  only  one. 

I  3.  Among  the  many  important 
properties  of  the  nervous  system  which 
have  either  been  first  discovered  nr 
strikingly  illustrated  by  Dr.  3rown- 
S^quai^  I  select  the  reflex  influence 
of  the  nervous  system  on  nutrition 
and  secretion.  By  reflex  nervous 
action  is  meant  action  which  one  part 
of  the  nervous  system  exerts  over 
another  port,  without  any  interme- 
diate action  on  the  brain,  and  con- 
sequently without  consciousness ;  or 
which,  if  it  does  pass  through  the 
brain,  at  least  produces  Its  effrats  in- 
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arts  have  lunully  been  founded,  ore 

contimi»lly  jUBtified  and  confinned  on 
the  one  bond,  or  corrected  and  im- 
proved on  the  other,  by  Che  diBCOven 
of  the  EimplerBCientificlawBan  which 
the  efficacy  of  those  operations  de- 
pends. The  effects  of  the  rotation  of 
crops,  of  the  varioua  manures,  and 
other  processeH  of  improved  agricul- 
ture, have  been  tor  the  first  time  re- 
solved in  OUT  own  day  into  known 
laws  of  chemical  and  organic  action 
by  Davy,  Liebig,  and  others.  The 
pTOcesaes  of  the  medical  art  are  even 
now  mostly  empirical :  their  efHcacy 
is  concluded,  in  each  instance,  from  a 
special  and  most  precarious  experi- 
mental generalisation  :  but  as  science 
advances  in  discovering  the  simple 
lawB  of  chemistry  and  phyaiology, 
progress  is  made  in  ascertaining  the 
intermediate  links  in  the  series  of 
phenomena,  and  the  more  general  laws 
on  which  they  depend ;  and  thus, 
while  the  old  prooessea  are  either  ex- 
ploded, or  their  efficacy,  in  so  far 
as  real,  explained,  better  processes, 
founded  on  the  knowledge  of  proxi- 
mate causes,  are  continually  BUggested 
and  brought  into  use.*  Many  even 
of  the  trntiis  of  geometry  were  gene- 
ralisations from  expei-ience  before 
they  were  deduced  from  first  prin- 
ciples. The  quadrature  of  the  cycloid 
is  said  to  have  been  first  effected  by 
measurement,  or  rather  by  weighing 
a  cycloidal  card,  and  comparijig  its 
weight  with  that  of  a  piece  of  similar 
card  of  known  dimensions. 

S  6.  To  the  foregoing  examples  from 
physical  science  let  ns  add  another 
from  mental.  The  following  is  one 
of  the  simple  laws  of  mind  :  Ideas  of 
a    pleasurable   or  painful    character 

that  tlglit tmndagiiie  had  n  tendency  to  rie- 


fotm  aasociationii  mot«  easily  and 
strongly  than  other  ideas,  that  is, 
tliey  become  associated  after  fener 
repetitions,  and  the  associatloa  b 
more  durable.  This  is  an  experi- 
mental law,  grounded  on  the  Method 
of  Difference.  lly  deduction  from 
this  law,  many  of  the  more  spedal  laws 
which  experience  shows  to  exist  amon(( 
particular  mental  phenomena  may  l» 
demonstrated  and  explained  : — tbe 
esse  and  ra^ndity,  for  instance,  with 
which  thoughts  connected  with  our 
passions,  or  our  more  cherished  fli- 
terests  are  excited,  and  tbe  firm  hold 
which  the  facts  relating  to  them  have 
on  our  memory ;  the  vivid  recollec- 
tion we  retain  of  minute  circumstancea 
which  accompanied  any  object  or  event 
that  deeply  interested  ua,  and  oi  the 
times  atid  places  in  which  we  have 
been  very  happy  or  veiy  miserable ; 
the  horror  with  which  we  view  the 
accidental  instrumeut  of  any  occur- 
rence which  shocked  us,  or  the  locality 
where  it  took  plats,  and  tbe  pleasure 
we  derive  from  any  memorial  of  part 
enjoyment ;  all  Uiese  effects  being 
proportional  to  the  sensibility  of  the 
individual  mind,  and  to  the  consequent 
intensity  of  the  pain  or  pleasure  from 
which  the  association  originated.  It 
baa  been  suggested  by  the  able  writer 
of  a  biographical  sketch  of  Dr.  Priest- 
ley in  a  monthly  periodical,*  that  the 
Eiame  elementary  law  of  our  mental 
constitution,  suiUbly  followed  out, 
would  explain  a  variety  of  mental 
phenomena  previously  inexplicable, 
and  in  particular  some  of  the  funda- 
mental diversities  of  human  character 
and  genius.  Associations  being  o[ 
two  sorts,  either  between  synchivnous, 
or  between  auccessivH  impressions  j 
and  the  influence  of  the  law  which 


iiencD  beinE,  In  tbo  proercos  i 
laws,  led  to  Uie  important  si 
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ti  tbs  ii 


rl>bed  ;  : 


ours,  by  keejiliig  bock  tho 
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to  experimental,  and  it  ia  now  rapidly 
reverting  from  experimental  to  deduc- 
tive. But  the  deduetiona  which  Bacon 
aboliahtd  were  from  premises  hastily 
snatched  up  or  Ekrbitrarily  asauined. 
The  principles  were  neither  established 
by  Intimate  canons  of  eiperimental 
inquiry,  nor  the  reanlti  tested  by  that 
indiapenaabla  element  of  a  rational 
Deductive  Method,  verification  by 
specifio  experience.  Between  the 
primitive  method  of  Deductiun  and 
that  which  I  have  attempted  to 
characterise,  there  is  all  the  difference 
which  exists  between  the  Aristotelian 
physics  and  the  Newttinian  theory  of 
the  heavens. 

It  would,  however,  be  a  mistalca  to 
eipeot  that  those  great  generalisations, 
from  which  the  subordinate  truths  of 
the  more  backward  sciences  will  pro- 
bably at  some  future  period  be  de- 
duced by  reasoning,  (as  the  truths  of 
astronomy  are  deduced  from  the  gene- 
ralities of  the  Newtonian  theory,)  will 
be  found,  in  all,  oreien  In  most  oases, 
amon^  truths  now  known  and  ad- 
mitted. We  may  i-est  assured,  that 
many  of  the  most  generd  laws  of 
nature  are  as  yet  entirely  unthought 
of ;  and  that  many  others,  destined 
hereafter  to  assume  the  same  charac- 
ter, are  known,  if  at  all,  only  as  laws 
or  properijes  of  some  limited  class  of 
phenomena  ;  just  as  electricity,  now 

sal  of  natural  agencies,  was  once 
known  only  as  a  curious  property 
which  certain  substances  acquired  by 
fricUon,  of  first  attracting  and  then 
repelling  light  bodies.  If  the  theories 
of  heat,  cohesion,  crystallisation,  and 
chemical  action  are  destined,  as  there 
can  be  tittle  doubt  that  they  are,  to 
become  deductive,  the  truths  which 
will  then  be  regarded  as  the  pHneipia 
of  those  sciences  would  probably,  if 
now  announced, appear  quite  as  novel* 
as  the  law  of  gravitation  appeared  to 
the  contemporaries  of  Newton  ;  pos- 


renders  associationB  stronger  in  pro- 
portion to  the  pleasurable  or  painful 
character  of  the  impressions,  being  felt 
with  peculiar  force  in  the  synchronous 
class  of  associations ;  it  is  remarked 
by  the  writer  referred  to,  that  in 
minds  of  strong  organic  sensibility 
■ynchronouB  associations  will  be  likely 
to  predominate,  producing  a  tendency 
to  conceive  things  in  pictures  and  in 
the  concnte,  richly  clothed  in  attri- 
butes and  circum  stances,  a,  mental 
habit  which  ia  commonly  called  Ima- 
gination, and  is  one  of  the  pecnliari- 
Kes  of  the  painter  and  the  poet ;  while 
persons  of  more  moderate  susceptibi- 
lity to  pleasure  and  pain  will  have  a 
tendency  to  associate  facta  chiefly  in 
the  order  of  their  succeasion,  and  such 
persons,  if  they  possess  mental  supe- 
riority, will  addict  themselves  to  his- 
tory or  science  rather  than  to  creative 
art  This  interesting  speculation  the 
author  of  the  present  work  has  en- 
deavoured, on  another  occasion,  to 
pursue  farther,  and  to  examine  how 
far  It  will  avail  towards  explaining 
the  peculiaritiea  of  the  poetical  tem- 
perament.* It  is  at  least  fUl  example 
which  may  serve,  instead  of  many 
others,  to  show  the  extensive  scope 
which  exists  for  deductive  investiga- 
tion in  the  imporiAut  and  hitherto  so 
imperfect  Science  of  Mind. 

S  7.  The  copiousness  with  which 
the  discovery  and  explanation  of 
special  laws  of  phenomena  by  deduc- 
tion from  simpler  and  more  general 
ones  has  here  been  exemplified,  was 
prompted  by  a  desire  to  characterise 
clearly,  and  place  in  its  due  position 
of  importance,  the  Deductive  Method ; 
which,  in  the  present  state  of  know- 
ledge, is  deatmed  henceforth  irrevo- 
caMy  to  predominate  in  the  course  of 
scientific  investigation.  A  revolution 
is  peaceably  and  progressively  effect- 
ing itself  in  philosophy,  the  reverse  of 
that  to  wliich  Bacon  has  attached  his 
name.  That  great  man  changed  the 
method  of  .the  sciences  from  deductive 
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■ihl;  ev^n  more  so^  eince  Ncwton'a 
Uv,  aftKr  all,  v/as  but  an  eitenaion  of 
the  law  of  iveight— that  i>,  of  >  gene- 
raliBitioa  familiar  from  of  old,  anil 
which  already  comprehended  a  not 
iacnnBiderablB  body  of  natural  pheno- 
mena. The  general  laws  i!  a  limilarly 
(MHumuiding  character,  vbich  we  BtiU 
look  forward  to  the  discovery  of,  may 
not  alwaya  lind  no  much  of  their  toai^- 
dationa  already  laid. 

Theie  general  truths  will  doubtleaa 
make  their  lirst  appearance  in  the 
obacacter  of  hypotheses  ;  not  proved, 
nor  even  admitting  of  proof,  in  the 
flrgt  instance,  but  assumed  ss  premises 
for  the  purpose  of  deducing  from  thum 
tha  known  laws  of  concrete  pheno- 
mena. But  this,  though  theii  initial, 
camiot  be  their  finAl«ta<«-  To  entitle 
n  hypothesis  tu  be  received  as  am 


the  truths  of  T. 


1  technical  help  to  the  buman 
faculties,  it  must  be  capable  of  being 
tested  by  the  cannns  of  legitimate 
inducldon,  and  muat  actually  have 
been  submitted  to  that  test.  When 
till*  shall  have  been  done,  end  done 
auooessfuUy,  premises  will  have  been 
obtained  from  which  all  the  other 
propositions  of  the  science  wilt  thence- 
forth be  presented  as  couotusione,  and 
tbe  science  will,  by  means  of  a  new 
and  unexpected  Induction,  be  rendered 
]Jiiiiitct|ve, 


CHAPTBR  XIV. 


i  I.  Thb  prsoeding  consideratiNts 
have  led  us  to  recognise  a  distinction 
between  two  kinda^  laws  or  observed 
uniformities  in  naturo — ultimate  laws 
and  what  may  be  termgd  derivative 
laws.  Derivative  lawa  are  such  as 
are  deducibte  froin,  and  may,  in  any 
of  the  modes  which  we  have  pointed 
out,  be  resolved  into  other  and  more 
general  ones.  Ultimate  laws  are  those 
which  cannot  Wa  are  not  sure  that 
any  of  the  unifurmities  with  which 


we  are  yet  ocqnainted  are  ultimate 
laws  1  but  we  know  that  there  must 
be  ultimate  laws,  and  that  every 
resolution  of  a  derivative  law  into 
more  general  laws  brings  us  peftter 

Since  wo  are  continually  discover- 
ing that  uniformities,  not  previui;sly 
knowfi  to  be  other  than  ultimate,  are 
derivative  and  resolvable  into  more 
general  laws — since  [in  other  words) 
we  are  continually  discovering  the 
explanation  of  gome  sequence  which 
was  previously  known  only  as  a  fact — 
it  becomes  an  interesting  question 
whether  there  are  any  neceasary 
limits  to  this  philosophical  operation, 
or  whether  it  mi^y  proceed  until  all 
the  uniform  sequences  in  nature  are 
reaolved  into  same  one  universal  law. 
For  this  seems  at  first  sight  to  be 
the  ultimatum  towarda  which  the 
progreaa  of  induction,  by  the  Deduc- 
tive Method  resting  on  a  basts  of 
observation  and  experinient,  is  tend- 
ing. Projccta  of  this  kind  were  uni- 
Tcrs^l  in  the  infancy  of  philosophy, 
any  epeoulations  which  held  out  a 
less  brilliant  prospect  being  in  those 
early  times  deemed  not  woi'th  pursu- 
ing.    And  the  ide^  receives  so  much 


sefroi 


of  the  most  remarkable  achievements 
of  modem  science,  that  speculators 
are  even  now  frequently  appearing 
wlio  profess  cither  to  have  solved  the 
problem  or  to  suggeat  modes  in  which 
it  may  one  day  be  solved.  Even 
where  pretensions  of  this  magnitude 
are  not  mad^  the  character  of  tbe 
solutions  which  are  given  or  sought 
of  particular  clasaes  of  phenomena 
often  involves  auch  conceptions  of 
what  CQnatituteg  explanation  bb  would 
render  the  notion  of  explaining  all 
phenomena  whatever  by  means  of 
some  on  eoause  pr  law,  perfectly  ad- 
missible. 

§  3.  It  is  theraforo  useful  to  remark 
that  the  ultimate  Laws  of  Nature  can- 
not possibly  be  less  numerous  than 
the  diatinguiahable  sensations  or  other 
feelings  of  our  nature — those,  I  mean, 
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which  are  (Uatihguisliable  from  One 
aoothei'  in  quality,  and  not  merely  in 
miantity  or  degree.  For  example, 
utice  there  is  t,  phenomenon  lui  yeiu- 
rit  called  aaloar,  vhich  onr  cmuHiiouB- 
nesa  toatifiea  to  be  not  a  partianlar 
degree  i^  lome  other  phenomenoD,  aa 
heat,  m  odouF,  or  motion,  bat  intrin. 
eicaUy  unlike  all  othen,  it  fpliowa 
that  thxre  are  ultimate  laws  of  colour  ; 
that  though  the  facta  of  ouluur  may 
admit  of  eipianation,  they  oevei  ean 
be  explained  from  lawa  of  host  or 
odiiur  alone,  or  of  motion  alone,  but 
that,  however  far  the  eipianation 
may  bo  carried,  tliere  will  always  re- 
main in  it  a  law  of  colour.  I  ii:>  not 
mean  that  ft  might  not  poeaibly  he 
shown  that  bouk  other  pheoomenoii, 
eome  ohemicol  of  ueohonioal  ac- 
tion, foe  example,  invariably  preoedea 
and  is  the  causa  of  every  phenome- 
non of  colour.  Bat  tbongti  this,  if 
proved,  wuujd  be  an  important  ex- 
tension of  our  knowledge  of  nature, 
it  would  not  explain  how  or  why 
•  motion  or  a  chemic^  action  can 
produce  a  sensation  of  colour ;  and 
Jiowever  diligent  might  be  our  «cpi- 
tiny  of  the  phenomena,  whatever 
number  of  hidden  links  we  might  de- 
tect in  the  chain  of  causation  termi- 
nating in  the  colour,  the  last  link 
would  still  be  a  law  of  colour,  not  a 
]ftw  of  motion,  nor  of  any  other  phe- 
nomenon whatever.  Noc  does  this 
obaervation  apply  only  la  eolour,  as 
compared  -with  ariy  other  of  the  giBat 
cliMses  of  senaations  |  it  applies  to 
every  particular  w]oi)v,  fta  compared 
lylth  others.  White  colour  can  in  no 
manner  l»  explwiie4  e^clusivelj  by 
the  laws  p(  the  production  of  red 
colour.  In  any  attempt  to  explain 
it,  we  cannot  but  Introduce,  aa  one 
element  of  the  explanation,  the  pro- 


B  that  ac 


irothei 


'  The  ideal  limit,  therefore,  of  the 
explanation  of  natural  phenomena 
(towarda  which,  as  towards  other  ideal 
limits,  we  are  constantly  tending, 
without  the  prospect  of  ever  com- 
pletely attainine  it]  would  be  to  show 


aciousnesa,  has  only  one  sort  of  cause : 
that,  for  example,  whenever  wa  per- 
ceive a  white  colour,  there  is  some 
one  condition  or  set  of  conditions 
which  is  alwayi  present,  and  the 
preaenoe  of  whicl)  always  produoea  in 
us  that  sensation.  As  long  aa  there 
are  lersral  known  modes  of  prpduc, 
tion  of  a  phenomenon,  (aeveral  dif- 
ferent aubatauoas,  for  inatano^  which 
have  the  property  of  whiteness,  aod 
between  which  we  caunot  trace  any 
other  resemblurae,)  so  long  it  ia  not 
impossible  that  one  of  theaa  modes 
of  production  may  be  resolved  into 
anrrtiher,  or  that  all  of  them  may  be 
resolved  into  Some  more  general  mode 
of  production  not  hitherto  recognised. 
But  when  the  modes  of  prodnotion 
are  reduced  to  one,  we  cannot,  in 
point  of  simplification,  go  any  further. 
This  one  may  not,  after  aU,  be  the 
ultimate  mode ;  there  may  be  other 
linka  to  be  discovered  tietwaen  the 
Buppceed  cause  and  the  effect  t  but 
ws  oan  only  further  resolve  the  known 
law,  by  introducing  some  other  law 
hitherto  unknown;  which  will  not 
diminish    the    number   of   ultimate 

In  what  OBiea,  accordingly,  has 
soienoe  been  meet  successful  in  ex- 
plaining phenomena,  by  resolving 
their  complex  laws  into  lawa  of  greater 
simplioity  and  generality?  Hitherto 
chieSy  in  cases  of  the  propagation  of 
various  phenomena  through  space ; 
imd,  first  and  principally,  the  most 
extensive  and  important  of  all  facts  of 
that  description,  mechanical  motion. 
Now  this  IB  exactly  what  might  be 
Bxpected  from  the  principles  here  laid 
down.  Not  only  is  motion  one  of 
the  most  universal  of  ^1  phenomena, 
it  ia  alao  {as  might  be  expected  from 
thatoircumstance)  one  of  those  which, 
apparently  at  least,  are  produced  in 
the  greateat  number  of  ways  ;  but  tho 
phenomenon  itself  ia  alwaya,  to  our 
sensations,  Oie  same  in  every  respect 
Imt  degree.  Differences  of  duration 
or  of  velocity  are  evidently  differ- 
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enen  tn  d^ree  only  ;  And  diSerenees 
of  direction  In  Bjiace,  which  alnns  hu 
any  aemblance  of  heiag  •  distinction 
jn  kind,  entirely  diuppear  (wi  ftvr  as 
our  seDwrtioni  tn  concerned)  bj  a. 
ch&nge  in  our  own  poiition ;  indeed 
the  very  Bame  motion  appears  to  us, 
according  to  our  potit^on,  to  take 
place  in  everji  variety  of  direction, 
nod  motioDi  in  every  different  direc- 
tion to  take  place  in  the  Bame.  And 
again,  motioti  in  a  straight  line  and 
in  a  curve  are  no  otberwiae  diatinct 
than  that  the  one  is  motion  continu- 
ing in  the  aaine  direction,  the  other 
i»  motion  which  at  each  inataot 
changeiita  direction.  There  is,  there- 
fore, according  to  the  prindplea  I 
have  stated,  no  abaurdity  in  auppoe- 
ing  that  all  motion  may  be  produced 
in  one  and  the  same  nay,  by  the 
name  kind  of  canae.  Accordingly, 
the  greatest  achievements  in  physical 
acience  have  con«iBted  in  resolving 
one  observed  law  of  the  production 
of  motion  into  the  laws  of  other  known 
■nodes  of  production,  or  the  laws  of 
several  such  modes  into  one  more 
general  mode ;  as  when  the  fall  of 
bodies  to  the  earth,  and  the  motions 
of  the  planets,  were  brought  under 
the  one  law  of  the  mutual  attraction 
of  all  particiea  of  matter ;  when  the 
motions  said  to  be  produced  by  mag- 
net^m  were  shown  to  be  product 
by  electricity  ;  when  the  motions  of 
fluids  in  a  bteral  direction,  or  even 
contrary  to  the  direction  of  gravity, 
were  shown  to  be  produced  by  gravity; 
nnd  the  like.  There  is  an  abundance 
of  distinct  causes  of  motion  atill  un- 
resolved into  one  another — gravita- 
tion,  heat,  electricity,  chemical  action, 
nervous  action,  and  so  forth  ;  but 
whether  the  efforts  of  the  present 
generation  of  savans  to  resolve  all 
these  different  modes  of  production 
Into  one,  are  ultimately  successful  or 
not,  the  attempt  so  to  resolve  them 
is  perfectly  legitimate.  For  though 
these  various  causes  produce,  in  other 
respects,  sensationa  intriuaically  dif- 
ferent, and  are  not,  therefore,  capable 
of  being  resolved  into  one  another. 


yet  In  so  far  as  they  all  prodnee 
motion,  it  Is  quite  possible  that  the 
immediate  antecedent  of  the  motion 
may  in  all  these  different  cases  be 
the  same ;  nor  Is  it  Impossible  that 
these  various  agendes  themselves 
may,  a>  the  new  doctrines  assert,  ^1 
of  them  have  for  their  own  immediato 

We  need  not  extend  our  illustration 
to  other  cases,  a«,  for  Instance,  to  the 
propagation  of  light,  sound,  heat,  elec- 
tricity, &C-,  Ihniugh  space,  or  any  of 
the  other  phenomena  which  have  been 
found  susceptible  of  explanation  by 
the  resolution  of  their  observed  lawv 
into  more  genera]  laws.  Enough  has 
been  said  to  display  the  difference  be- 
tween the  kind  of  explanation  and 
resolution  of  laws  which  is  chimeri- 
cal, and  that  of  which  the  accomplish- 
ment Is  the  great  aim  irf  science ;  and 
to  show  Into  what  sort  of  elements 
the  resolution  must  be  effected,  if  at 
alL* 

■  As  is  wsU  romnrkad  by  ProTwor  Bsiu. 

in  tho  very  vnliinble  chapter  of  his  lofit 
wliicli  treats  ol  this  tubjoct  (li-  iii). "  acien- 
ttflc  siplanstlan  snd  inductive  gsnerallra- 
tion  b^iiK  the  ume  tbing,  the  limib  of 

and"  0i8  limits  to  inductt.o  gencn  JiMtion 
&re  the  limitfl  to  the  HKnement  et  com- 
munityof  facta.    Inducdfon suppmias siml- 

slmiLiltr  i*  diicovercel.'  it  toducea   the 

Tlio   similarity  of  terraitrisl  grsTity  t» 
'   itlsl  Bttru^tlon  eoablea  the  Im>  Ic  ' 


ravity,  that  we  may  hope  to 


cohesion,  or  thfl  force  that  Unds  to)(ether 
the  atoms  a[Ba)ld  matter,  Ulgbtwethen 
Join  these  tvo  in  a  still  hlghtr  unltf,  ex- 
pressed under  a  more  comiHvhenskve  iawt 
Certainly  we  might,  but  not  to  acy  advan- 
tagOr  Ttio  two  kindfl  of  force  agree  in  tlie 
one  point,  attraction,  but  thojr  aunt  In  no 
other;  Indeed,  in  tlie  manner  of  the  attnc- 
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S  3'  Ae,  however,  there  is  adireelf 
any  one  of  tbe  principleg  of  a.  true 
method  of  philowipbuingr  which  does 
not  require  to  be  giiuded  against 
errara  do  both  sidea,  I  muet  enter  a 
caveat  BgainBt  another  miBapprehen- 
aion,  of  a  kind  directir  contrary  to 
the  preceding;.  M.  domte,  among 
other  occaeiona  on  which  he  bag  con- 
demned, with  some  aeperity,  any  at- 
tempt to  exphtin '  phenomena  which 
are  "evidently  primordial,"  {mean- 
ing, apparently,  no  more  than  that 
evel7  peculiar  phenomenon  must 
have  at  leaat  one  peculiar  and  there- 
fore inexplicable  law,)  has  spoken  of 
tbe  attempt  to  furnish  any  explana- 
tion of  the  colour  belonging  to  each 
substance,  "  la  oouleur  iQ^mentaire 
propre  k  chaque  substance,"  aa  essen- 
tially illuaocy.  "No  one,"  says  he, 
"  in  oui  time  attempts  to  explain  tbe 
particular  spedfio  gravity  of  each  sub- 
stance or  of  each  strocture.     Why 


Bhnuld  have  to  state  totally  < 

Ukd  equal  In  amount  In  equal  ma 
matter,  whatsrer  bs  tbe  kind ;  it 
the'law  of  the  ditTuaion  of  apue 
point,  (tba  iDveiH  square  ol  the  dls 

Indeatiuctlble  and  Invariable.    Cohesion  Is 
■peulal  for  raoh  aepsnte  sabstsnce ;  it 

ranidlT  than  the , , 

entirely  at  very  smsJldistaaees,   Twoi 
fortes  hsi '  — «i-i_»  u_j — I  ». 


■a 


dlffarenca 
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luBory ;  tiie  statamsat  ot  tbe 
vM  still  make  two  forcea: 
taidaration  of  one  would  not 
mplEfy  the  phenomeaa  of  the 
lened  In  (be  generallBatlon  of 

imp4sral]Ie  limit  of  tbe  explaoa- 


1  further 


generically  difl^nct,  the  attempt  to  nfar 
tbem  to  tbe  SAma  cauae  is  eiSentlflcally 
legltlmBta :    vet   to   the   succeaa   of  the 

-■— aptltisbn" "-  -'--'  "■ 

Ill  he  sbov-  „  — 

duolDg  tbeni  aooording  ti 


not  diminish  the  nowber  td  ulttmat*  laws 


1  of  which 


should  it  be   otherwise   i 

specific  colour,  I" 

is  undoubtedly  no  less  primoraiair'  - 

Nov;,  although,  as  he  elsewhere  ob- 
serves, a  colour  must  always  remain 
a  different  thing  from  a  weight  or  a 
sound,  varieties  of  colour  might  never- 
theless foUow,  or  correspond  to,  given 
varieties  of  weight,  or  sound,  or  some 
other  phenomenon  as  different  as 
these  are  from  colour  itself.  It  is 
one  question  what  a  thing  is,  and 
another  what  it  depends  on  ;  and 
though  to  ascertain  the  conditions  of 
an  ^ementary  phenomenon  is  not 
to  obtain  any  new  insight  into  the 
nature  of  the  phenomenon  itself,  that 
is  no  reason  against  attempting  to 
discover  the  conations.  The  inter- 
dict against  endeavouring  to  reduce 
distinctions  of  colour  to  any  common 
principle  would  have  held  equally 
good  against  a  like  attempt  on  tbe 
subject  of  distinctions  of  Boand, 
which,  nevertheless,  have  been  found 
to  be  in  mediately  preceded  and  caused 
by  distinguisbabte  varieties  in  the 
vibrations  of  elastic  bodies,  though  a 
sound,  no  doubt,  is  quite  as  different 
as  a  colour  is  from  any  motion  of 
particles,  vibratory  or  otherwise.  We 
might  add,  that,  in  the  case  of  colours, 
there  ore  strong  positive  indications 
that  they  are  not  ultimate  properties 
of  tbe  different  kinds  of  substances, 
bat  depend  on  conditions  capable  of 
being  superinduced  upon  idl  sub- 
stances ;  since  there  is  no  substance 
which  cannot,  according  to  the  kind 
of  light  thrown  upon  It,  be  made  to 
aasume  almost  any  colour  ;  and  since 
almost  every  change  in  the  mode  of 
aggregation  of  the  particles  of  the 
same  substance  is  attetided  with 
alterations  in  its  colour,  and  in  its  opti- 
calpropertiea  generally. 

The  really  weak  point  in  the  at- 
tempts which   have  been    : 


*  Ctrarl  ii  PhibHeflat  I'aiilivi,  U,  t^ 
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vlbratmy  notlcnl,  tie  tlot  {irOVed,  bai 
are  ueumed,  on  no  other  ground  than 
the  (adlity  they  ftra  suppoeed  ' 
afford  of  explaining  the  phenome 
And  this  ccmdderatioa  leads  to 
haportant  qu^stioli  of  the  proper  _  _ 
of  scientific  hypotheses ;  the  Connec- 
tion of  «blch  with  the  mbject  of -the 
explanation  of  the  phenomena  of 
tiature,  and  of  the  neeessarj'  limlta 
to  that  explanation,  needs  luA  be 
pointed  oat 

S  4.  An  fafpothesto  h  any  nipp 
tioa  which  we  malca  (either  unth 
actual  evidence,  or  on  evidence  avi 
edij  insufBoient)  in  order  to  endearoor 
to  deduce  fratn  It  conclnalmis  in  ac- 
oordinea  tvith  facta  which  ore  known 
to  be  feal ;  nnder  the  idea  that  if 
conctuBlonB  to  which  the  hypothi 
leads  are  kDown  truths,  the  hypo- 
thesis ftaelf  either  must  be,  or  at  least 
is  likely  to  be,  tme.  If  the  hypo- 
thesis relates  lo  the  csnse  or  niode  of 
production  of  a  phenomenon,  It  will 
serve,  if  admitted,  to  explain  Rueh 
tacts  OS  are  fotmd  capable  of  being 
deduced  from  it.  And  this  explana- 
tion Is  tlie  piupase  of  many,  If  not 
most,  hypotheses.  Since  explaining, 
in  the  scientiflo  sense,  means  resolving 
kn  uniformity  which  is  not  a  law  0I 
Cansiation  into  the  laws  of  cantatlon 
from  which  It  results,  or  a  complex 
law  of  causation  into  simpler  and 
more  general  ones  from  which  it  fs 
capable  of  being  deductively  inferred; 
If  there  do  not  exist  any  known  laws 
which  fulfil  this  requirement,  we  may 
te{ea  or  imagine  some  which  would 
fulfil  it ;  and  this  la  tn^Trtng  an  hypo- 

Au  hypothesis  being  a  mere  snp- 
pneitiMi,  there  are  no  ether  limits  to 
hypotheses  than  those  of  the  hmaan 
imaginatinn;  we  May,  if  we  please, 
imagine,  by  way  of  accounting  for  an 
effect,  some  cause  of  a  kind  utterly 
tmknown,  and  acting  according  to  a 
law  altogether  fictitious.  But  as  hypo- 
Uferiea  of  this  sort  Would  not  have  any 
of  the  plausibility  belonging  to  those 
wtaidl   ally  tlKfiu»lTCT  "by  -tftalogy 


which  arbitrary  hypotheses  ate  gens' 
raliy  invented  to  aatisfy,  by  cDMiHiuf 
the  imi^ination  to  reprcaebt  to  ilsut 
ah  obscure  phenomenon  in  a  fsOiiliw 
tight,  there  Is  probaUy  DO  hypotbesfa 
iu  the  history  of  sdenoe  in  WMCh  boUl 
the  agent  itself  and  the  law  «t  III 
IcUtknisi  Either  tlHi 
ilgned  m 


known  ettua 
of  phetMtmeiiat  An  InsttaiM  Of  ibt 
flnt  kind  is  affotded  by  tb«  diffenol 
suppceitions  made  respecting  tba  hnT 
of  the  planetaty  oent*aI  foroe  «d> 
teriof  to  the  discovery  of  tbe  Irne  laWj 
that  tbe  foKe  vaties  m  the  btVersa 
square  of  the  distance;  Which  aM 
si^gested  itself  to  Newti^  IB  tbeSrsI 
instance,  aa  an  hypothesis,  and  was 
verified  by  proving  that  it  kd  dv 
ductivelr  to  Kepler's  laws;  HtpDv 
theses  of  the  second  kind  afe  Sbcb  ai 
the  vortices  of  Descartes  which  wera 
fictitious,  hut  were  mippMed  to  ob^ 
the  known  laws  of  rotatory  motion ) 
OT  the  two  rival  hypotheses  respecting 
the  nature  of  Ilgh^  the  one  aacrlbing 
the  phenomena  to  a  fluid  emitted  frani 
all  luminous  bodies,  tbe  other  (noV 
generally  received)  attributing  them 
to  vibratoty  moHonl  among  the  par- 
ticles of  an  ether  pervading  all  epaoe. 
Of  tbe  existence  oi  either  fluid  tbsM 
is  no  evidence,  save  the  enilanatiari 
they  are  caicnlated  ttf  kSotd  of  sanui 
<rf  ue  pbeoomsnai  bot  they  are  sup- 
I  to  produce  their  effects  acooid' 
o  known  laws ;  the  oidlnaty  law* 
mtinued  tocomotiofl  in  the  one 
and  in  the  other,  those  of  tlie 
propagation  of  nndulatory  movementt 
among  the  particles  of  an  elaitio  fluid. 
Aocording  to  ^e  foregoing  remark^ 
Imxitbeeea  are  iavanted  to  edabla  the 
Deductive  Method  to  be  eadfer  ^ 
plied  to  phenomena.  But*  b  oidct 
'ba  ■— a  i4  an/  pbanoi 
ipn,  book  111.  eh.  xt.  - 
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menoh  b;  t)ie  Deductive  Method,  Ui« 

fiTOcees  inuBt  coosist  of  three  parte — 
adnction,  ratiocination,  and  Tprifica- 
tion.  Induction,  (the  place  at  which, 
hinTeter,  ma;  be  supplied  by  a  prior 
dedaetlon,)  to  ascertain  the  laws  of 
the  causes  ;  ratiocfnation,  to  colnpute 
Irom  those  laws  hoW  the  causes  Will 
(iperate  in  the  pofticular  Combination 
known  to  exist  tn  the  Dasa  in  hand ; 
Teriiicatiott,  by  colnparing  this  ealcu- 
laltd  felfect  with  the  actual  phenome- 
lion.  No  one  of  these  three  ports  of 
the  process  can  be  dispensed  with.  In 
the  deduction  which  proves  the  iden- 
tity of  gravitj  with  the  central  force 
of  the  Bolat  aTitein,  all  the  three  are 
fmiod.  'First,  it  Is  proved  from  the 
mbon's  motlona  that  the  earth  attracts 
ber  with  a  force  varying  as  the  in- 
teita  iquare  of  the  distabce.  This 
(though  partly  dependent  oh  prior 
dedartioBfl)  corresponds  to  the  first 
or  purely  inductive  step,  the  sScer- 
tainment  of  the  law  ot  the  cause. 
Secondly,  from  this  law,  and  trom 
the  knowledge  prevlotisly  obt^ned  of 
the  mbtni's  mean  distance  frotn  the 
earth,  and  of  the  actnal  amount  of 
her  deflection  from  the  tangent,  it  Is 
ascertained  with  what  rapidity,  the 
earth's  attraction  would  cause  the 
jnoon  to  fall,  if  she  were  no  farther 
off  and  no  more  acted  upon  by  ei- 
Iraneons  forces  thaU  terrertrial  bodieH 
are ;  that  is  the  second  step,  the 
ratiocinatioD.  Finally,  this  calculated 
Telocity  being  oompared  with  the  ob- 
served velocity  with  which  aE  heavy 
bodies  fall,  by  mere  gravity,  towards 
the  surface  of  the  earth  (sixteen  feet 
In  the  first  second,  forty-eight  in  the 
second,  and  so  forth,  in  the  ratio  of 
the  odd  numbers,  i,  3,  5,  ftc),  the 
two  quantities  are  found  to  agree. 
The  order  in  which  the  steps  are  here 
presented  van  not  that  of  their  dis- 
covery ;  but  it  is  their  correct  logical 
order,  as  portions  of  the  proof  that 
the  same  attraction  of  the  earth  which 
causes  the  moon's  motion  causes  also 
the  fal)  of  heavy  bodies  to  the  earth, 
A  proof  which  is  tines  complete  in  all 
its  parts. 


Now,  the  Hypothetical  Slethod  sup- 
presses the  first  of  the  three  steps, 
the  induction  to  ascertain  the  law, 
and  contents  itself  with  the  other  two 
tnierations,  ratiodnation  and  verilica- 
t'on,  the  law  which  is  reasoned  from 
being  assumed  instead  of  proved. 

This  process  may  evidently  be  legi- 
timate on  one  supposition,  namely,  if 
the  nature  of  t^e  cose  be  such  that 
the  final  step,  the  verification,  shall 
amount  to  and  fullil  the  conditious  ot 
a  complete  induction.  We  want  to 
be  assured  that  the  law  we  have  hypo- 
theticatly  assumed  is  a  true  one  ;  and 
its  leading  deductively  to  true  reanlts 
will  afford  this  assurance,  provided 
the  case  be  such  that  a  false  law  can- 
not lead  to  A  true  result — provided 
no  law  eitoept  the  very  one  which  we 
have  assumed  dim  lead  deductively  to 
the  same  conclusions  which  that  leads 
to.  And  this  proviso  is  often  realised. 
For  example,  in  flie  very  complete 
specimen  of  deduction  wliich  we  just 
cited,  the  original  major  premise  of 
the  ratiocination,  the  law  oE  the  at- 
tractive force,  was  ascertained  in  this 
mode,  by  this  legitimate  employment 
of  the  Hypothetical  Method.  New- 
ton  began  by  an  assumption  that  the 
force  which  at  each  instant  deflects  a 
planet  from  its  rectilineal  course,  and 
makes  it  describe  a  curve  round  the 
sun,  is  a  force  tending  directly  to- 
wards the  sun.  He  then  proved  that 
if  this  be  BO  the  planet  will  describe, 
as  we  know  by  Kepler's  first  law  that 
it  does  desoriiie,  equal  areas  in  equal 
times ;  and,  lastly,  he  proved  that  if 
the  force  acted  in  any  other  direction 
whatever,  the  planet  would  not  de- 
scribe equal  areas  in  equal  times.  It 
being  thus  shown  that  no  other  hypo- 
thesis would  accord  with  the  facts, 
the  aasumption  was  proved;  the  hypo- 
thesis became  an  inductive  truth. 
Not  only  did  Newton  ascertain  by 
thia  hypothetical  process  the  direc- 
tion of  the  deflecting  force,  he  pro- 
ceeded in  exactly  the  same  manner 
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SB  the  iqiutre  of  the  dlstonee,  sbnwed 
that  from  this  aEEumption  the  remain- 
ing two  of  Kepler's  laws  might  be 
deduced,  and,  finallj,  that  any  other 
law  of  variation  would  give  ceeulta 
inconsistent  with  thaee  laws,  and  in- 
consietent,  therefore,  with  the  real 
motions  of  the  planets,  of  which  Kep- 
ler's laws  were  known  to  be  a  correct 
expression. 

I  have  said  that  in  this  case  the 
veriScation  fulfils  the  conditions  of 
an  induction ;  but  an  induction  of 
what  sort  T  On  examination  we  find 
that  it  conforms  to  the  canon  of  the 
Method  of  Difference.  It  afforda  the 
two  instances,  A  B  C,  a  &  c,  and  B  C, 
be  A  represents  central  force ; 
ABC,  the  planets  plui  a  central 
force  ;  B  C,  the  planets  apart  from  a 
central  force.  The  planets  with  a 
central  force  give  a,  areas  proportional 
to  the  times ;  the  planets  without  a 
central  force  give  i  c  (a  set  of  motions) 
vrithont  a,  or  with  something  else  in- 
stead of  o.  This  is  the  Method  of 
Difference  in  all  its  etrictnesa.  It  is 
true,  the  two  instances  which  the 
method  requires  are  obtained  in  this 
case,  not  by  experiment,  but  by  a 
prior  deduction.  But  that  is  of  no 
consequence.  It  is  immaterial  what 
is  the  nature  of  the  evidence  from 
which  we  derive  the  assurance  that 
A  B  G  will  produce  a  b  c.aadBC 
only  be;  it  Is  enough  that  we  have 

process  of  reasoning  furnished  Kew- 
tou  with  the  very  instances  which, 
if  the  nature  of  the  case  had  admitted 
of  H,  he  would  have  sot^ht  by  experi- 

It  is  thus  perfectly  posdble,  and 
indeed  is  a  very  common  occurrence, 
that  what  was  on  hypothesis  at  the 
beginning  of  the  inquiry,  becomes  a 
proved  law  of  nature  before  its  close. 
But  in  order  (hat  this  should  happen, 
we  must  be  able,  either  by  deduction 
or  eiperiment,  to  obtain  both  the  in- 
stances which  the  Method  of  Differ- 
ence requires.  That  we  are  able  from 
the  hypothesis  to  deduce  the  known 
facts,  gives  only  the  affirmative  in- 


stance, ABC.abe.    It  is  equally 

necessary  that  we  should  be  able  to 
obtain,  as  Newton  did,  the  negative 
instance  B  C,  i  c,  by  shoving  that 
no  antecedent,  except  the  one  assumed 
in  the  hypothesis,  would  in  conjunc- 
tion with  B  C  produce  a. 

Now  it  appears  to  me  that  this  as- 
surance cannot  be  obtained  when  the 
cause  assumed  in  the  hypothesis  is  an 
unknown  cause,  imagined  solely  to 
accoimt  for  a.  When  we  are  only 
seeking  to  determine  the  precise  law 
of  a  causa  already  ascertained,  or  to 
distinguish  the  pajticular  agent  which 
is  in  fact  the  cause,  among  several 
agents  of  the  same  kind,  one  or  other 
of  which  it  is  already  known  to  b^ 
we  may  then  obtain  the  negative  in- 
stance. An  inquiry  which  of  the 
bodies  of  the  solar  system  causes  by 
its  attraction  some  particular  irr^u- 
lority  in  the  orbit  or  periodic  time  of 
some  satellite  or  comet,  would  be  A 
case  of  the  second  description-  New- 
ton's was  a  case  of  the  first.  If 
it  had  not  been  previously  known 
that  the  planets  were  hindered  from 
moving  in  straight  lines  by  some 
force  tending  towards  the  interior  of 
their  orbit,  though  the  exact  direc- 
tion was  doubtful ;  or  if  it  had  not 
been  known  that  the  force  increased 
in  some  proportion  oi  other  as  the 
distance  diminished,  and  diminished 
as  it  increased,  Newton's  argument 
would  not  have  proved  his  conclusion. 
These  facts,  however,  being  already 
certain,  the  range  of  admissible  sup- 
positions was  limited  to  the  vaiiona 
possible  directions  of  a  line,  and  the 
various  possible  numerical  relations 
between  the  variations  of  the  distance, 
and  the  variations  of  the  attractive 
force  :  now  among  these  it  was  easily 
shown  tliat  different  suppositiima 
could  not  lead  to  identic^  conse- 
quences. 

Accordingly,  Newton  could  not 
have  performed  his  second  great 
sdentinc  operation,  tiiat  of  identify- 
ing terrestrial  gravity  with  tlie  cea- 
trol  foree  of  the  solar  system,  by  the 
some  hypothetical  method.      When 
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tbeeis,  that  it 


data  of  the 
itaelf,  thea  on  finding  the  same 
law  to  accord  with  the  phenomena  oC 
terreetrial  gravity,  he  wan  warranted 
in  adopting  it  as  the  law  of  those 
phenomena  likewise ;  but  it  would 
not  have  been  allowable  for  him, 
witbout  anj  luoar  data,  to  assume 
that  the  moon  waa  attracted  towards 
the  earth  with  a  force  as  the  inveree 
square  of  the  distance,  merely  because 
that  ratio  would  enable  him  to  ac- 
count for  terrestrial  gravity  :  for  it 
would  have  been  impossible  for  him 
to  prove  that  the  observed  law  of  the 
fall  of  heavy  bodies  to  the  earth  could 
not  result  from  any  force,  save  one 
extending  to  the  moon,  and  propor- 
tional to  the  Inverse  square. 

It  appears,  then,  to  be  a  condition 
of  the  most  genuinely  acientifia  hypo- 
■*  be  not  destined  always 
hypothesis,  but  be  of 
Bucn  a  nature  as  to  be  either  proved 
or  diroroved  brcomparilon  with  ab- 
Berred  facts.  This  condition  is  ful- 
filled when  the  effect  is  already  known 
to  depend  on  the  very  cause  supposed, 
and  the  hypothesis  relates  only  to  the 
precise  mode  of  dcpenilence  ;  the  law 
of  the  variation  of  the  effect  accord- 
ing to  the  variaUons  in  the  quantity 
or  in  the  relations  of  the  cause.  With 
these  may  be  classed  the  hypotheses 
which  do  not  make  any  supposition 
with  regard  to  causation,  but  only  with 
regard  to  the  law  of  correspondence 
between  facts  which  accompany  each 
other  in  their  variations,  though  there 
ma;  be  no  relation  of  cause  and  effect 
between  them.  Such  were  the  dif- 
ferent false  hypotheses  which  Kepler 
made  respecting  the  law  of  the  refrac- 
tion of  light.  It  was  known  that  the 
direction  of  the  line  of  refraction 
varied  with  everj-  variation  in  the 
direction  of  the  line  of  incidence,  but 
it  was  not  known  bow ;  that  is,  what 
changes  of  the  one  corresponded  to 
the  different  changes  of  the  oUier. 
In  this  case  any  law,  different  from 
the  true  one,  must  have  led  to  false 
results.     And,  lastly,  we  must  add 


these  all  hypothetical  modes  of  merely 
repraaenting,  or  dacribing,  pheno- 
mena ;  such  as  the  hypothesis  of  the 
ancient  astronomers  that  the  heavenly 
bodies  moved  in  circles  ;  the  various 
hypotheses  of  excentrics,  deferents, 
and  epicycles,  which  were  added  to 
that  original  hypothesis ;  the  nine- 
teen false  hypotheses  which  Kepler 
made  and  abandoned  respecting  the 
form  of  the  planetary  orbits ;  and 
even  the  doctrine  in  which  he  finally 
rested,  that  those  orbits  are  ellipses, 
which  was  but  an  hypothesis  like  the 
rest  until  verified  by  facts. 

In  all  these  coses,  verificatioD  is 
proof ;  if  the  supposition  accords  with 
the  phenomena,  there  needs  no  other 
evidence  of  it.  But  in  order  that  this 
may  be  the  case,  I  conceive  it  to  be 
□ecesaaiy,  when  the  hypothesis  relates 
to  causation,  that  the  supposed  cause 
should  not  <mly  be  a  real  phenomenon, 
something  actually  existing  in  nature, 
but  should  be  already  known  to  ei- 
erdse,  or  at  least  to  be  capable  of  ex- 
ercising, an  influence  of  some  sort 
over  the  effect  In  any  other  case, 
it  is  no  sufficient  evidence  of  the 
truth  of  the  hypothesis  that  we  are 
able  to  deduce  the  real  phenomena 

Is  it^  then,  never  allowaUe,  in  a 
scientific  hypothesis,  to  assume  a 
cause ;  but  only  to  ascribe  an  as- 
sumed taw  to  a  known  cause  T  I  do 
not  assert  this.  1  only  say,  that  in 
the  latter  case  alone  con  the  hypo- 
bhesis  be  received  as  true  merely 
becaose  it  explains  the  phenomena. 
In  the  former  case  it  may  be  very 
useful  by  suggesting  a  line  of  in- 
vestigation which  may  possibly  ter- 
minate in  obtaining  real  proof.  But, 
for  this  purpose,  as  is  justly  remarked 
by  M,  Comte,  it  is  indispensablo  that 
the  caose  suggested  by  the  hypothesis 
should  be  in  its  own  nature  suscep- 
tible of  being  proved  by  other  evi. 
dance.  This  seems  to  be  the  philoso- 
phical Import  of  Newton's  maxim,  (eo 
often  cited  with  approbation  by  sub- 
sequent writeni,)  that  the  cause  as- 
signed for  any  phenomenol)  innst  not 
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only  be  Buch  ns,  if  ndmltteii,  vould 
explain  the  pheoomenon,  but  muat 
alao  be  a  vera  cauxi.  What  he  meant 
by  a  ttra  cauta  Newton  did  not  in- 
deed vetj  explicitly  define  ;  and  Br. 
Whewell,  who  dissenta  from  the  pn>- 
priety  of  any  such  reetriction  upon 
the  latitude  of  fruming  hypothiaeH, 
liM  had  little  difficulty  in  eliowiDg  ■ 
that  his  cMnception  of  it  was  neither 
precise  nor  consistent  with  itself  i  ac- 
cordingly his  optical  theory  vaa  a 
signal  instance  of  the  violaticHi  of  his 
own  rule.  It  is  certainly  not  neces- 
sary that  the  cause  assigned  should 
be  a  cause  already  known  ;  otherwise 
we  should  sacfifice  our  best  oppor- 
tunities of  becoming  acquainted  with 
new  causes.  But  what  is  true  in  the 
maxim  is,  that  the  cause,  though  not 
known  previously,  should  be  capable 
of  being  known  thereafter  i  that  its 
existence  should  be  capable  of  being 
detected,  and  its  connection  with  Che 
effect  ascribed  to  it  should  be  suscep- 
tible of  being' proved,  by  independent 
evidence,  ^e  hypothesis,  by  sug- 
gesting observations  and  experiments, 
pats  UB  on  the  rood  to  that  inde- 
pendent evidence  i[  it  be  really  at- 
tainable ;  and  till  it  be  attuned,  the 
bypothetds  ought  only  to  count  for  a 
more  or  less  plausible  copjectufe. 

§  5-  This  function,  hoirev^,  of 
bypotheees,  is  one  which  miurt  be 
redconed  sbsolutely  indispensable  in 
science.  When  Newton  said,  "Hypo- 
theses non  Engo,"  ha  did  not  mean 
that  ho  deprived  himself  of  the  facili- 
ties of  investigation  afforded  by  as- 
suming in  the  Rent  instance  wliat  he 
hoped  ultimately  to  be  able  to  prove. 
Without  such  asxumptioiia,  science 
could  never  have  attained  ite  present 
state  :  they  are  necessary  steps  in  the 
progress  to  something  more  certain  ; 
and  nearly  everything  which  is  now 
theory  was  once  hypothesis.  Kveu 
in  purely  experimental  science,  some 
inducement  is  necessary  for  trying 
one  ej:periment  rather  than  another  ; 


and  though  it  is  abstractly  possible 

that  all  the  experiments  which  hava 
been  tried  might  have  been  produce4 
by  the  mere  desira  to  ascertain  >vha^ 
would  happen  in  certain  circumgtAnces, 
without  any  provjous  conjecture  as  U^ 
the  result ;  yet,  in  point  of  fact,  thoae 
unobvious,  delicat^  and  often  cum- 
brous and  tedious  processes  of  ex- 
perimaut,  whlci)  have  thrown  moat 
light  upon  tbe  general  constitution  of 
nature,  would  hardly  ever  )iave  been 
undertaken  by  the  persons  or  at  the 
time  they  were,  unless  It  bad  seemed 
to  depend  on  them  whether  some 
general  doctrine  or  theoiy  which  bad 
been  suggested,  but  not  yet  proved, 
should  be  admitted  or  not.  IE  this 
be  true  even  of  merely  experimental 
inqoiry,  the  conversion  of  experi- 
mental into  deductive  truths  could 
still  less  have  been  effected  withmit 
large  temporary  assistance  from  hypo- 
theses. The  process  of  tracing  regu- 
larity in  any  complicated,  and  at  Brst 
sight  confused  set  of  ^pearanees,  is 
necessarily  tentative  :  we  begin  bj 
making  any  auppoaition,  even  a  false 
one,  to  see  what  consequences  will 
follow  from  it ;  and  by  observing  how 
these  differ  from  the  real  phenomena, 
we  learn  what  Gorrections  to  make 
in  our  assumption.  The  Himplest 
supposition  which  accords  with  the 
more  obvious  facts  Is  the  b^t  to 
begin  with,  because  its  consequences 
are  the  moet  easily  traced,  His 
rude  hypothesb  is  then  ruc(ely  cor- 
rected, and  the  operation  repeated ) 
and  the  comparison  of  the  conse- 
quences deducible  from  the  corrected 
hypothesis  with  the  observed  facta 
suggests  still  further  ccrrection,  until 
the  deductive  results  are  at  last  made 
to  tally  with  the  phenomena.    "  Sume 


nnderrtopd,  a 


some  law  is  unknown  ;  we  frame  on 
the  subject  an  hypothesis  as  accordant 
as  possible  with  the  whole  of  the  data 
already  possessed ;  and  the  sdence, 
being  thus  enabled  to  move  forward 
freely,  always  ends  by  leading  to  new 
consequences  capable  of  observation, 
which  either  conSmi  or  refute,  un- 


Mulvueally,  Uw  flnt  inppciuUon.'' 
If  either  iuduction  uard^uctioD  wonld 
enable  ua  to  understand  even  tlie 
VDipiert  pbenomtina,  "if  we  did  Dot 
oFt^  pommenca  by  imticipatinB  on 
tbe  reeiilta  I  by  in«Jdiig  a,  praviEoonal 
•uppwitioD.  f>(  fint  esMatlally  ood- 
Jecturol,  M  to  Boine  <d  tbs  yeiy 
mtioiK  which  OQDatitute  the  final 
«bjeot  rf  the  inquiry."*  Let  (my 
one  w^h  the  inonneT  in  which  he 
IiimaeK  nnnveU  a  oomplicated  nasa 
of  eridoice  i  let  him  obaerve  how,  for 
Inatance,  he  elunts  the  true  hietory 
of  any  ooouirenoe  from  the  iovolved 
ttfttamenta  of  one  or  of  many  wit- 
uewea  :  he  Wil'  ^od  that  he  does  not 
tobe  all  the  Jtems  ef  evidence  into 
bit  mind  at  onee,  and  attempt  to 
VMve  them  together :  he  extem- 
pwiisp,  front  ^  ftiw  of  the  partlciUars, 
a  fimt  Tude  theory  of  the  mode  iq 
vhich  the  facta  took  place,  sod  then 
loobB  lA  tha  other  atatemeats  one  by 
one,  to  try  whether  tiiey  can  be  reoon- 
ciled  with  that  prpriBionol  theory, 
or  wiiat  alterationa  or  sdditiong  it 
lequtres  to  niahe  it  sauare  with  them. 
Jn  this  w^y,  which  oaa  been  justly 
eomtHre4 1^  the  Methods  of  Af^roxi- 
(notiDQ  of  mathematiciana,  we  arrive, 
by  uieana  of  fajpothsaea,  ft  ODBdU-' 

•HIM  not  hfpotbeticeil,t 

■  Cmnta,  JPUtfopkU  PmIiIk,  tL  434-437- 
t  AaannuDpleirfl^tinutaliTpothnli 
Mtaonltiu  to  tOB  teit  h«  Ida  dinni,  hai 
bora  Innl;  ■"''  *""-'  '*  " '"  "*"" 


It  BnuaaaliL  w) 
Tattonal  i«uuili 
ibatereiTdiMaHnnuterlgliiHta  in  «oide 
daflnita  {art  or  other  st  tha  orgulam, 
bidillf  anumed  tlut  oertalD  fsvare,  vbhih 
net  btfiw  known  to  bo  local  warg  mUod 
(HHutituQoDal,  h&d  ibeii  otl^riu  In  ths 
muoouH  m«inbrait4  of  tlio  allniantnry  cannl. 
The  HinKiattlon  -ma  Indeed,  m  Js  nin> 
■nianl»wltii]tled,«rraaeiHui  butluwu 
ToBtlfled  In  mslctng  U,  slDoe  b;  deducing 
the  counipiencn  ot  th«  BappoattEon,  and 
compuing  them  with  the  iwta  of  iha» 
matfdiea.M  mlBlitha  nerfaiin  of  diramriiiB 
hi!  hrpoUuiiill  It  wu  lU-faiunded,  ana 
mlffbt  eipect  that  the  compariEon  would 
tnnlfliallT  aid  blm  In  InUDln?  anoUier 
mora  confoniiabla  lo  tli*  phanoouDA. 

Jbi  dootrlna  now  uulveraally  recelTod 
that  the  earth  la  a  nrtural  magnet,  -Baa 
originally  an  bvpotheak  of  the  celebrated 
SUbert. 

iloathfr  bypoUuda,  t<»  the  legltlioac^of 


S  &  It  i»  perf  seUy  eanibtMrt  with 
the  Bpirit  of  the  method,  to  aaannie 
in  thia  provisional  manner  not  only 
an  bypotbesis  respecting  the  law  o^ 
what  we  already   know  to  be  tha 


ful,  and  often  even  neoeasaiy,  to  begio 
by  asking  oorselvea  what  fuiaa  piai/ 
have  jffoduced  the  effect,  in  <a4et 
that  we  nisy  know  in  what  direction 
to  look  out  for  evidence  to  detennina 
whether  it  actually  did.  The  vortieei 
of  Deacartes  would  have  been  K  per- 
fectly legitimate  bypotheaia,  if  it  had 
been  pnaaible,  hy  any  mode  of  explo- 
ration which  we  could  entertain  tha 
hope  of  ever  poaseaaing,  to  bring  the 
reality  of  the  vortices,  as  a  fact  in 

natnrBi  aoudwirdj  tit  tha  tert  ot 
observation.  The  vioe  of  the  hypo- 
thesis yna  that  it  could  not  lead  ta 
any  couise  of  investigation  capable  of 
coGverting  it  from  an  hypothesis  inta 
proved  fact.     It  might  cliance  ti 


it  purported  to  explidn,  or  (ai  actu- 
ally happened)  by  Bome  cxtraneoua 
taot.  "The  free  paaaaga  of  comet)) 
through  the  ipaoea  in  which  theaa 
vprtioei  should  have  been,  convinced 
men    l^t  these   vortices   did   WA 


and  aiperlRWDt 

Tha  attempt  to  laBBlEBa.  tu  dlftatont 
regicma  ol  the  brain,  Ibe  physical  organs 
of  our  41ffarBnt  nuDtal  beultfes  and  pro* 
Knuitlea,  wsa,  on  the  iiart  at  Ita  orlfUial 
aulbor,  a  legitimate  example  of  a  aolaDtlflq 
byjiotbeals}  and  we  ought  not,  tbereton^ 
to  blame  him  tor  (be  eitnma^  aUaht 
grounds  on  wblch  be  ottoi  pnceada^  tl^ 


«iiBt."*  But  the  hj^besb  vonld 
have  been  false,  though  no  such  direct 
evidence  of  ita  falsity  bad  been  pro- 
curable. Direct  evidence  of  its  truth 
there  oould  not  be. 

The  prevailing  hypothesis  of  alu- 
miniferouB  ether,  id  other  respects  not 
without  analogy  to  that  of  Ueacartes, 
is  Dot  in  its  own  nature  eotirely  cut 
off  from  the  possibility  of  direct  evi- 
dence in  ita  favour.  It  is  well  known 
that  the  difference  between  the  cal- 
culated and  the  observed  times  of  the 
periodical  return  of  Encte'a  comet, 
has  led  to  B  conjecture  that  a  medium 


tUa  (ninnise  dioald  be  coi^rmed,  it 

UL  operatltni  whldi  could  only  b«  tenUtlva, 
tbou^  wsnurrsgrat  that  matarisli  batsir 
suffidant  for  a  flrHtnidsbypoUiBBiH  should 
h&ve  been  luatlty  workod  up  Into  ttis  Tsln 

aconaectlon  botween'tha  scslaot  menfail 
eudowmetits  and  the  variaus  degrwa  of 
coiupllcatlon  in  tho  cerebTHl  STHtsm,  tbo 
nature  of  that  copuectlDn  was  in  no  other 
way  K>  likely  to  bs  brought  to  light  ns  by 
Iraioing,  in  tbo  flrat  luarAnce,  au  hypo- 
thssla  similar  to  that  of  Gall,  But  ttie 
Tortfifiatlnn  of  any  such  hypothesis  la  at- 

ith  dfth^tiltleg  nhicb  phrenic 


loglato  ha' 


to   appreciate,  much  less  i 


Jtlr.  Darwin's  remarbahle  speeiilatloit  on 
the  Origtn  of  Bpeclos  <i  another  uiilmpeach- 
abla  eiampla  ol  a  legitlmite  hypotbeals. 


kind  with  those  which  ths  hypothea 
asoribea  to  it ;  the  question  of  poeslbiUt 
la  entirsly  one  of  degree.    It  Is  unreseoi 


no)  of  ilolatlng  the  i 
LO  rules  of  Induction  i 
9  conditlona  nf  Proof, 
oer  pretonded  that 

Induction,  but  ^thoK 


path  ol  Inquiry  full  of  promise,  the  r 
Dt  which  Dons  ean  loreaee.    And  b  lo  nui 
a  RondettuI  teat  of  sclsnUBo  kiuwledEe 
■oil  Ingenol^  to  haT*  rendered  ao  bolif  a 
auggesoon,  which  the  Bivt  I 


•atJe,  ev: 
Itewell'i 


•tlmpulseo J 

ee,  admlnlbJe  and 

jacoDjsctunt 

fhil.  tf  Sitcmr),  pp.  17s, 


the  course  of  ages,  by  the  gradu^ 

accumulation  of  a  similar  variance  in 
the  case  of  the  other  bodies  of  the 


Tonce  towards  the  charactar  of  a  cent 
causa,  «noe  the  eiistenoe  would  have 
been  ascertained  of  a  great  oosmicol 
agent,  pnssessing  some  oE  the  attri- 
butes which  the  hypothesis  assmnea  ; 
though  there  would  still  lemain  many 
difficulties,  and  the  identification  t» 
the  ether  with  the  resisting  medinm 
would  even,  I  imagine,  give  rise  ta 
new  ones.  At  present,  however,  this 
supposition  cannot  be  looked  upon  as 
more  than  a  conjecture ;  the  exist- 
ence of  the  ether  still  rests  on  Ifae 
possibility  of  deducing  from  its  w- 
sumed  laws  a  considerable  number  of 
actual  phenomena ;  and  this  evidenos 
I  cannot  r^ord  as  coDclusive,  be- 
cause we  cannot  have,  in  the  case 
of  such  an  hypothesis,  the  ossurancQ 
that  if  the  hypothesis  be  false  it  must 
lead  to  resists  at  variance  with  the 
true  facts. 

Accordii^ly,  most  thinksm  of  any 
degree  of  sobriety  oilow,  that  an 
hypothesis  of  this  kind  is  not  to  be 
received  as  probably  true  becauss  it 
accounts  for  all  the  known  pheno- 
mena, since  this  is  a  condition  some- 
times fulfilled  tolerably  well  by  two 
conflicting  hypotheses ;  while  thera 
are  probably  many  others  which  *ra 
equ^y  possible,  but  which,  for 
of  anything  analogous  in  our  expe- 
rience, our  minds  are  unfitted  to  00 
ceive.  But  it  seems  to  be  thoag 
that  an  hypothesis  of  the  sort  in  qut 
tiou  is  entitled  to  a  more  favourable 
reoeption,  if,  besides  accounting  for 
all  the  facta  previously  known,  it  has 
led  to  the  anticipation  and  prediction 
of  others  which  experience  afterwards 
verified ;  as  the  undulatory  theory  of 
light  led  to  the  prediction,  SDbse- 
quently  realised  by  experiment,  that 
two  luminous  rays  might  meet  each 
other  in  such  a  manner  as  to  produce 
darkness.  Such  predictions  and  their 
fulfilment  are,  indeed,  well  calculated 
to    impress    the  uninfontwd,   whose 


fsith  in  science  reste  solely  on  similar 
coincidences  between  ita  prophf " 
and  what  cornea  to  pase.  But  i 
strange  that  any  coneiderable  stress 
should  be  l^d  upon  such  a  ooint^- 
dence  by  persons  pf  scIentiGc  attain' 
ments.  If  the  laws  of  the  propagatEon 
of  light  accord  with  those  of  the  vibra- 
tions of  an  elastic  fluid  in  as  many 
respects  oa  ia  necessary  to  make  the 
liypothesis  ailord  a  correct  expression 
of  all  or  most  of  the  phenomena  known 
at  the  time,  it  is  nothii^  strange  that 
they  should  accoid  with  each  other 
in  one  respect  more.  Though  twenty 
such  coincidences  should  occur,  they 
would  not  prove  the  reality  of  the 
undulatory  ether ;  it  would  not  '  ' 
low  that  the  phenomena  of  light 
results  of  the  laws  of  elastic  fluids, 
but  at  most  that  they  are  governed 
by  laws  partially  identical  with  these ; 
which,  we  may  observe,  is  already 
cert^,  from  the  fact  that  the  hypo- 
thesis in  question  could  be  for  a 
moment  tenable.*  Cases  may  be 
cited,  eTsn  in  our  imperfect  acquain- 
taooe  with  nature,  where  agencies 
that  we  hare  good  reason  to  conuder 
as  radically  distiuct  produce  their 
effects,  or  some  of  tieir  effects,  aocord- 
iug  to  laws  which  are  identical.  The 
law,for  example,  of  the  inverse  square 
of  the  distance,  is  the  measure  of  the 
intensity  not  only  of  gravitation,  but 
(it  is  believed)  of  illumination,  and  of 
heat  diffused  from  a  centre.  Yet  no 
one  looks  upon  this  identity  sx  proving 
similarity  in  the  mechanism  by  which 
the  three  kinds  of  phenomena  are 
produced. 

According  to  Dr.  Whewell,  the  co- 


,.  >f  a  phjsleal _  . 

onvsTinoe  of  Unit,  la  the  csrtaln  HCt 

that  Ught  traviU,  (wMch  cannot  be  proved 
of  gravltatlan  H  tbiit  Ha  communlcatiaii  Is 
not  initsntaiMWHia.  bat  reqiilm  tdma ;  and 
tbst  It  Is  int««iitad  (wbish  gravitation 
Is  not)  br  Intervening  Objects.  Ihess  are 
snstoglBS  betwean  Iti  pflienomana  and  thoss 
of  the  UHBhaalcal  motioii  of  a  solid  or  fluid 
aabstuoe.  Bat  we  *r«  not  eoUtled  to 
assoma  that  mechanical  motion  Is  tbe only 
powartn  natura  capable  ol  exhibiting  ttiose 


3*9 

inddence  of  results  predicted  from  an 
hypothesis  vrith  facts  afterwards  ob- 
served amounts  to  a  concluBiva  proof 
of  the  truth  of  the  theory.  "If  I 
copy  a  long  series  of  letters,  of  which 
the  last  h^-dozen  ore  concealed,'and 
if  I  guess  these  aright,  as  is  found  to 
be  the  case  when  they  are  afterwards 
uncovered,  this  must  be  because  I 
have  mode  out  the  import  of  the  in- 
scription. To  say,  that  because  I 
have  copied  all  that  I  could  see,  it  is 
nothing  strauge  that  I  should  guess 
those  which  I  caiinot  see,  nouH  be 
absurd,  without  supposing  such  a 
ground  for  guessing."  "  If  any  one, 
from  examining  the  greater  port  of 
a  long  inscription,  can  interpret  the 
characters  so  that  the  inscription 
gives  a  rational  meaning  in  a  known 
language,  there  is  a  streng  presump- 
tion that  his  interpretation  is  correct ; 
but  I  do  not  think  the  presumption 
much  increased  by  his  being  able  to 
guess  the  few  icmaining  letters  with- 
out seeing  them  :  for  we  should 
naturally  expect  (when  the  nature  of 
the  case  excludes  chance)  that  even 
an  erroneous  interpretation  which 
accorded  with  all  the  visible  parts  of 
the  inscription  would  accord  aUo  with 
the  small  remainder  ;  as  would  be  the 
case,  for  eiampla,  if  the  inscription 
bad  been  designedly  so  contrived  as 
to  admit  of  a  double  sense.  I  assume 
that  the  uncoveied  characters  afford 


it  of 


ogrttkt  t 


be  merely  casual ;  otherwise  the  illus- 
tration ia  not  a  fair  one.  No  one  sup- 
poses the  agreement  of  the  phenomena 
of  light  with  the  theoiy  of  undulations 
to  be  merely  fortuitous.  It  must  arise 
frem  the  actual  identity  of  some  of 
the  laws  of  undulations  with  soma 
of  those  of  light ;  and  if  there  be  that 
identity,  it  is  reasonable  to  suppose 
that  its  consequences  would  not  end 
with  the  phenomena  which  first  sug- 
gested the  identification,  nor  be  even 
confined  to  such  phenomena  as  were 
known  at  the  time.  But  it  does  not 
follow,  because  some  of  the  laws  l^ree 


•  PMI.e/Z^.,f.tj4. 
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3]«  nroni 

with  tboas  of  oodubtlaiu,  tlwt  Uiere 
•re  »aj  *ctiul  undulatiaoB  j  no  mora 
th»o  it  followed  became  same  (though 
not  BO  many)  of  the  satna  l»wi  a^[(eeil 
Witl|  tViea  of  th«  projection  of  pUs 
liolea,  Uutt  then  WH  )uitaBl  emiasion 
pf  particles,  Even  the  undnlatoir 
liypotheait  doea  not  aooount  for  aU 
the  pbenomew  o(  Ugbb  |Tlw  natund 
coloitn  of  afaiect%  ta«  oompound  na- 
ture c4  the  Bolai  ray,  the  abeoiption  of 
light  an<i  ita  ohemioaland  Tital  action, 


facts  are,  at  least  ^^larentlr,  mora 
reooncilable  with  the  emlauon  th»Y 
than  with  that  of  Youqb  and  Freanet 
Who  knows  but  that  some  third  bj- 
potbesia,  inoluding  til  tbes^  pheno- 
mena, may  In  time  leave  the  nndula- 
tory  theory  as  iv  behind  as  that  has 
left  the  Uieoi;  of  Jfewton  mi  hts 

To  the  statement  that  the  oondi- 
tjon  of  aoooanting  for  all  the  known 
pbenconeDK  U  of  ten.  fulfilled  equally 
well  by  two  conflicting  hypotJieseB, 
Dr.  Wbewell  moket  answer  that  he 
lO  such  owe  in  the  bi<toiy 


t  all  numerous  and  . 
Such  an  Rffirmation,  by  4  writer  ol 
Pr,  WbeweU's  minute  acq"*int<noe 
with  the  hiebuj  of  sdenoa,  would 
carry  great  authority,  if  fae  had  not,  a 
few  page*  Wore,  (alien  puns  to  re. 
tute  it,t  by  maintaining  that  ef  en  the 
eiplode4  sgientifia  hypotheses  might 
alnajt,  or  olmort  «Iwaj«,  h»ve  been 
BO  modiSed  as  to  make  them  oorrect 
miresentations  of  the  phenomena. 
Tbe  hypothesis  of  vortioes,  be  tells 
ns,  WM,  by  aucceaatve  modifications, 
brought  to  coincide  in  its  results  with 
the  Newtonian  theory  and  with  the 
facts.  The  vortioes  did  not  indeed 
eicplatn  all  tbe  pbcnomenA  which  the 
Kewtoni*!!  theory  waa  ultimately 
(ound  to  account  for,  such  as  the  pre- 
geseion  of  tb<>  equinoxes]  itut  this 
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phenomenon  wai  not,  at  tb*  tisH,  In 
tbe  contemplation  of  either  party,  m 
one  of  the  facts  to  be  Mcounted  for. 
Ail  tbe  facts  wbicb  tliey  did  oonteai' 
pJate  we  may  Itelieve  00  Dr.  Wb»i 
well's  authority  to  IwTfl  aooopded  W 
ooourately  .with  tbe  Oartesf^  liypot 
thesis,  in  its  finally  improTed  rt>>te,  wi 
with  Newton's, 

Sut  it  ifl  not,  X  ooaoelfa,  »  va]i4 
reason  foe  ooaepting  any  giyen  bypa> 
tlieais  th»t  we  ate  unaUe  %o  InaguM 
any  other  which  will  aoRnint  for  Uw 
facts,  There  Is  Do  neosBsity  lor  snpi 
posing  that  the  true  explanation  tnuat 
be  one  which,  with  only  oux  foeient 
experience,  we  could  in)«giqa,  Ajnong 
the  natnnl  agents  vritb  vbidi  we  k« 
a«qqainted,  the  nbratt<mB  of  an  elaatiq 
fluid  m»iS  be  the  only  one  w)|fM  lavn 
bear  »  dote  r»aanUnnce  to  t^oea  of 
light]  but  WB  Ownot  tell  tb>t  then 
does  not  exist  »n  unknown  cause,  o^Mf 
than  an  alastii)  ether  difiwMd  Ulnng^ 
qiace,  yet  producing  effaots  identi^ 
in  some  lespeete  with  thosa  which 
would  result  fr<wi  tbs  nnduli^jMu  ot 
such  an  etheii,  To  wsunM  tb^  na 
such  csuBQ  qan  exist  aH>eMfl  to  pw 


should  be  cut  off.  And  this  w 
the  sliehteat  diatinction  between  the 
cases  £1  wblcb  it  may  be  known  be- 
forehand that  two  different  bypo- 
thesei  cannot  lead  to  tbe  same  result, 
and  those  in  wiiicb,  for  angbt  we  cail> 
ever  know,  tbe  range  of  BuppositicDB, 


HYP0THESB8. 


all  equ&llj  coDBiatent  wl(h  the  phe- 
nomena, may  be  infinite.' 

Neverthelese,!  do  not  agree  witl)^ 
Comta  in  condemning  thoas  ffbo  em- 
ploj  themBsIveg  in  working  ouli  into 
aetail  the  application  of  these  bypo- 
tlieses  tii  toe  explanation  of  sacer' 
tained  tacts,  provided  they  bear  ia 
]nind  that  the  utmost  they  pan  pKfe 
I^  not  that  the  hypothesie  i>,  but  that 
it  may  he  true.  The  ether  hypothesis 
very  Bttoog  clum  to  be  bo  fol- 
"^t,  a  claim  greatly  strength- 
la  it  has  been  shown  to  »Soi4 
a  mechoniam  which  would  exptun 
the  mode  of  production  not  of  light 
only,  but  also  of  heat  Indeed  the 
speculation  has  a  smaller  element  of 
hjpotheaffl  in  its  application  to  heat 
than  !n  the  caw  for  which  it  was  ori- 
ginally framed.  We  have  proof  by 
our  senses  of  the  existence  of  mole- 
cular movement  among  the  particles 
of  al)  heated  bodies,  while  we  have 
no  similar  experience  in  tbc  case  of 
light,  When,  therefore,  heat  is  com- 
mimicated  from  the  sun  to  the  earth, 
across  apparently  empty  space,  the 
chun  of  causation  has  molecular  mo- 
tion both  at  the  beginning  and  end. 
The  hypothesis  only  makes  the  mo- 
tion continnouB  by  extending  jt  to 
the  middle.  Now  motion  in  a  body 
is  known  to  be  capable  of  ]it:iag  im- 
parted to  another  body  contiguous  to 
Itj  and  the  intervention  o{  a  }^^po- 

•  In  Dr.  Whewell'B  Isteirt  rotslon  of  this 
Hieiiiy  iPkiioupk^  <if  Hacattiy,  p.  sjil  he 

— . ion  respKting  the  meiJimii 

tloB  ol  Tight,  which,  takeu 
3U  with  the  rut  of  his  doctrine 


Space  betwt 

pplies  the  contiguity  which  la  the 
ly  condition  wanting,  and  which 
...nboBuppJied  by  no  pipposition  but 
that  of  an  intervening  pedlum,  The 
mppositjun,  notivitbstanding,  b  a( 
3est  »  probab)^  conjecture,  not  a 
proved  truth ;  for  there  is  no  proof 
^hat  contiguity  Is  absolutely  required 
for  the  conipiunication  of  motion  from 
body  to  another.  Contiguity  does 
not  altrays  eiiet,  to  oar  senses  at 
least,  in  the  cases  in  wliich  motion 
produces  motiop.  The  forces  which 
go  under  the  name  of  attraction, 
especiaHy  the  greatest  of  all,  gravita- 
lexamiJeB  of  motion  producing 
without  apparent  contiguity. 
When  a  planet  moves,  its  distant 
sateltites  accompany  its  motion.  The 
in  carries  the  whole  solar  system 
ling  with  it  in  the  progress  which  it 
ascertained  to  be  executing  through 
,iace.  An4  even  if  we  were  to  ac- 
cept BB  conclusive  the  geontetrical 
reasonings  (atrikingly  simHar  to  those 
by  which  the  Cartesians  defended 
their  Torticea)  by  which  it  has  been 
attempted  to  show  that  the  motions 
)f  the  ether  may  ticcount  for  gravita- 
..ion  itself,  even  then  it  mould  only 
have  been  proved  that  the  supposed 
mode  of  production  piay  be,  but  not 
''-  "-  --  other  fiiode  c*B  he,  the  true 
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INDUCTION. 


Rguust  the  appearance  of  reflecting 
upon  the  BcientiGc  valae  of  eeveral 
braDchea  of  phyeicnl  inquiry,  ivhich, 
though  butf  in  their  infancy,  I  hold 
to  be  Btrictly  indactive.  There  is  a 
great  difFereace  between  inventing 
agoDcies  to  account  for  dassea  of  ~ '" 
Domena,  and  endeavouring,  in 
fonnity  with  known  lawB,  to  eoi  _ 
ture  what  former  collocaUonsof  Itnovni 
agents  may  have  given  birth  to  indi- 
vidual facta  Btill  in  existence;  The 
latter  is  the  legitimate  operation  ot 
inferring  from  an  observed  effect  the 
existence,  in  time  paat,  of  a  < 
similar  to  that  by  which  we  kni 
to  be  produced  in  ail  cases  in  which 
we  have  actual  experience  of  its  origin. 
This,  for  example,  is  the  scope  of  the 
Inquiries  of  geology  ;  and  they  are  no 
more  illogical  or  visionary  than  judi- 
cutl  inquiries,  which  also  aim  at  dis- 
covering a  past  event  by  inference 
from  those  of  its  effects  which  still 
subsist.  Ab  we  can  aseert^n  whether 
ft  man  was  murdered  or  died  a  natural 
death  from  tiie  indicatioi 
by  the  OorjHe,  the  presence  or  absence 
of  wgns  of  struggling  on  the  ground 
or  on  the  adjacent  objects,  the  marlis 
of  blood,  the  footateps  of  the  sup- 
posed  murderers,  and  so  on,  proceed- 
ing throughout  on  uniformities  ascer- 
tained by  a  perfect  induction  without 
anj  mixture  of  hypothecs,  so  if  wt 
find,  on  and  beneath  the  surface  of 
our  planet,  masses  exactly  similar  to 
deposits  from  water,  or  to  results  of 
tbe  oooling  of  matter  melted  by  fire, 
we  may  justly  conclude  that  such  has 
been  Uieir  orij^n  ;  and  if  the  effects, 
though  similar  in  kind,  are  on  a  far 
larger  scale  than  any  which  are  now 
produced,  we  may  rationally  and 
without  hypothesis  conclude,  either 
that  the  c»usn8  existed  formerly  with 
greater  intensity,  or  that  they  have 
operated  during  an  enormous  length 
of  time.  Further  than  this  no  geolo- 
gist of  authority  has,  since  the  rise  of 
thepresentenli^tened  school  ot  geolo- 
gical speculation,  attempted  to  go. 


In  many  geological  inquiries  it 
doubtless  happens  that  though  the 
laws  to  which  the  phenomena  are 
ascribed  are  known  laws,  and  the 
agents  known  agents,  those  agent* 
are  not  known  to  have  been  present 
in  the  particular  case.  In  the  specu- 
lation respecting  the  igneous  origin 
of  trap  or  granite,  the  fact  does  not 
admit  of  direct  proof,  that  those  sub- 
^itances  have  been  actually  subjected 
to  intense  heat  But  the  same  thing 
might  be  sud  of  all  judicial  Inquiries 
which  proceed  on  clowmatantiiil  evi- 
dence. We  can  conclude  that  a  man 
was  murdered,  though  it  is  not  proved 
by  the  testimony  of  eyewitnesses  that 
some  person  who  had  the  intention  ol 
murdering  him  was  present  on  the 
spot.     It  is  enough,   for  most  pur- 

Ces,  if  no  other  known  canse  could 
e  generated  the  effects  shown  to 
have  been  produced. 

The  celebrated  speculalJon  of  La- 
place concerning  the  origin  ot  the  ewth 
and  planets  participates  essentially 
in  the  inductive  character  of  modem 
geological  theory.  The  speculation 
is,  that  the  atmosphere  of  the  sun 
originally  extended  to  the  present 
limits  of  the  solar  system ;  from 
which,  by  the  process  of  cooling,  it 
has  contracted  to  its  present  dimen- 
sions ;  and  since,  by  the  general 
principles  of  mechanics,  the  rotation 
ot  the  Hun  and  ot  its  accompanying 
•tmosf^eie  must  increase  in  rapidity 
as  its  volume  diniiniehes,  the  increased 
centrifugal  force  generated  by  the 
more  rapid  rotation,  overbalancing 
the  action  of  gravitation,  has  caused 
the  sun  to  abandon  successive  rings 
of  vaporous  matter,  which  are  sup- 
posed to  have  condensed  by  cooling 
and  to  have  become  the  planets. 
There  is  in  this  theory  no  unknown 
substance  introduced  on  supposition, 
nor  any  unknown  property  or  law 
ascribed  to  a  known  sabetanoe.  He 
known  laws  of  matter  authorise  ns  to 
suppose  that  a  body  which  is  con- 
stantly giving  out  so  large  an  amount 
of  heat  as  the  sun  is  must  be  pro- 
gressively cooling,  and  that,  by  the 
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process  of  cooling.  It  must  contract ; 
if,  therefore,  we  endeavour,  from  the 
present  state  of  that  luminary,  to  in- 
fer its  state  in  a  time  long  past,  we 
must  necessarily  suppose  that  its 
atmoephere  extended  much  farther 
than  at  present,  and  we  are  entitled 
to  suppose  that  it  extended  as  far  as 
we  can  trace  effects  such  as  it  might 
naturally  leave  behind  it  on  retiring ; 
and  such  the  planets  are.  These  sup- 
positions being  made,  it  follows  from 
known  laws  that  successive  zones  of 
the  solar  atmosphere  m^ht  be  aban- 
doned ;  that  these  would  continue  to 
revolve  round  the  sun  with  the  same 
velocity  as  when  they  formed  part  of 
its  substance ;  and  that  they  would 
cool  down,  long  before  the  sun  itself, 
to  any  given  temperature,  ood  conse- 
quently to  that  at  which  the  greater 
port  of  the  vaporous  matter  of  which 
they  consisted  would  become  liquid 
or  solid.  The  known  law  of  gravita- 
tion would  then  cause  them  to  »g- 
glomerate  in  masses,  which  woiud 
asBume  the  shape  our  planets  actually 
exhibit ;  would  acquire,  each  about 
rotatory  movement; 


ould  i: 


that  state  r 


the  planets  actually  do,  about  the 
Bun,  in  the  same  direction  with  the 
sun's  rotation,  but  with  less  velocity, 
because  in  the  some  periodic  time 
which  the  sun's  rota^on  occupied 
when  his  atmosphere  extended  to 
that  point  There  is  thus,  in  La. 
place's  theory,  nothing,  strictly  speak- 
ing, hypothetical  j  it  is  an  example 
of  legitimate  reasoning  from  a  pre- 
sent effect  to  a  possiUe  past  cause, 
according  to  the  known  laws  vf  that 
cause.  The  theory  therefore  is,  i 
have  said,  of  a  similar  charactei 
the  theories  of  geologists,  but  c 
siderably  inferior  to  them  in  point 
of  evidence.  Even  if  it  were  proi  ' 
(which  it  Is  not)  that  the  conditii 
necessary  for  determining  the  breaking 
off  of  successive  rings  would  certainly 
occur ;  there  would  still  be  a  i 


of  e 
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of  the  solar  system,  than  in  merely 
presuming  (with  geologists)  that  thosa 
laws  have  lasted  through  a  few  revo- 
lutions and  transformations  of  a  single 
one  among  the  bodies  of  which  that 
system  is  composed. 
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g  I.  In  the  last  four  chapteis  we 
have  traced  the  general  outlines .  of 
the  theory  of  the  generation  of  deri- 
vative laws  from  itimate  ones.  In 
the  present  chapter  our  attention  will 
be  directed  to  a  particular  case  of  the 
derivation  of  laws  from  other  laws, 
but  a  case  so  general,  and  so  impor- 
tant, as  not  only  to  repay,  but  to  re- 
quire, a  separate  examination.  This 
is  the  cose  of  a  complex  phenome- 
non, resnlting  from  one  simple  law,  by 
the  continual  addition  of  an  eSect  to 
itself. 

There  are  some  phenomena,  soma 
bodily  sensations,  for  example,  which  ' 
are  essentially  instantaneous,  and 
whose  existence  can  only  be  pro- 
longed by  the  prolongation  of  the 
existence  of  the  cause  by  which  they 
are  produced.  But  most  phenomena 
are  in  theu  own  nature  permanent ; 
having  begun  to  exist,  they  would 

tervened  having  a  tendency  to  alter 
or  destroy  them.  Such,  for  example, 
are  all  the  facta  or  phenomena  which 
we  caJl  bodies.  Water,  once  pro- 
duced, will  not  of  itself  relapse  into 
a  state  of  hydrogen  and  oi^gen  ;  such 
a  change  requires  some  agent  having 
the  power  of  decomposing  the  com- 
pound. Such,  again,  ore  the  positjons 
in  space  and  the  movements.,  of 
bodies.  No  object  at  rest  alters  its 
position  without  the  intervention  of 
some  conditions  extraneous  to  itself  ; 
and  when  once  in  motion,  no  object 
returns  to  a  state  of  rest,  or  alters 
either  its  direction  or  its  velocity, 
unless  eomB  new  external  condiyons 


le  giToS  riee  to  a  pemiiuieiit  effect 
The  contact  oE  Iron  with  molet  aic  for 
a  few  houra  produces  a  rust  ivhlch 
may  endure  for  centuries ; 
jectile  force  which  lauocbea 
boll  into  epacti  pioduceB 
which  woold  continue  for  ever  onlem 
soma  other  force  counteracted  it. 
.  Between  the  two  examfdes  which 
we  have  here  given  there  is 
ence  worth  pointing  out. 
former^  (in  irhfch  Mie  phc 
pnrioced  Is  a  mbatimcc,  and  not  a 
motion  of  a  tubstance,)  since  the  r 
remainB  tor  erer  and  unaltered  i 
less  sani«  new  Cause  m{)erTenee, 
may  speak  of  tha  contact  of  ah  , 
hundred  je&ta  ago  as  even  the  prnxl- 
Dlata  cftnse  of  the  nirt  which  has 
existed  from  thdt  tiinc  until  now. 
But  when  the  effect  a  motioil,  Which 
is  itself  a  change,  w^  mu  ' 
different  Itinguage.  The  [lermnnenc; 
of  the  eBeA  Is  noW  only  the  per- 
inanencf  of  a  series  of  changes.  The 
second  foot,  or  Inch,  at  mils  of  too- 
tion,  ts  not  the  mere  prolonged  dura- 
tion of  the  BibC  foot  OF  Inch,  or  mile, 
but  another  fict  which  siicceeiis,  and 
^hiclr  may  iii  some  respects  be  very 
iuilike  the  former,  since  It  carries  the 
body  through  a  different  region  of 
space.  How,  tfie  origin^  projectile 
force  which  set  the  body  moving  is 
the  remote  canae  of  all  Its  motion, 
'  long  continned,  but  the 
te  cause  of  no  motion  except 
that  which  took  place  at  the  first  in- 
stant. The  motion  at  any  subsequent 
instant  is  proximately  caused  by  the 
motion  which  took  place  at  the  in- 
stant preceding.  It  is  on  that,  and 
not  on  the  original  morii^  cause,  that 
the  motion  at  any  g^ven  moment  de- 
pends. Tor  suppose  that  the  body 
passes  through  some  resisting  medium, 
whieb  parti^y  counteracts  the  effect 
of  the  original  impulse  and  retards 
the  motion,  this  counteraction  (it 
need  Scarcely  here  be  repeated)  is  as 
atrict  an  example  of  obedience  to  the 
liMT  of  tlM-im|xlIsB  w  if  the  body  had 


gone  on  moving  witti  its  original  velo- 
city ;  but  tlie  motion  which  results  ia 
different,  being  now  a  compound  nf 
the  effects  of  two  causes  acting  in 
contrary  directions,  instead  of  the 
single  effect  of  one  cause.  Now, 
what  cause  does  the  body  obey  in 
its  subsequent  motion  t  The  original 
cause  of  motion,  or  the  actual  motion 
at  the  preceding  instant  f  The  latter; 
for  when  the  object  issues  from  the  re- 
siating  medium.  It  continues  moving, 
not  with  its  original,  but  with  its  re^ 
tarded  velocity.  The  motioa  bavii^ 
once  been  diminished,  all  that  whicE 
follows  is  diminished.  The  effect 
changes,  because  the  cause  which  tt 
really  obeys,  the  proximate  cause,  the 
real  cause,  in  fac^  has  changed.  This 
principle  !s  recognised  by  mathema- 
ticians when  they  eniunerate  among 
the  causes  by  which  the  motion  of  il 
body  is  at  any  Instant  determined, 
the  forc^  generated  by  the  previoua 
motion;  an  expression  wliich  would 
1>e  absurd  it  taken  to  imply  that  tbil 
"  force  "  wan  an  intermediate  llnli  be- 
tween the  cause  and  the  effect,  Wt 
which  really  means  only  the  previoua 
motion  itself,'con8idered  as  a  cause  ot 
further  motiotl.  TVs  must,  therefore, 
if  we  would  speak  with  perfect  pre- 
cision, consider  each  link  in  the  soc- 
cession  of  motions  aa  the  effect  of  the 
link  preceding  it.  Bui  if,  for  the 
convenience  of  discourse,  we  apeak  of 
the  whole  senes  as  one  effect,  it  must 
be  aa  an  effect  produced  by  the  ori- 
ginal ittipelllng  force ;  a  permanent 
effect  produced  by  an  instantaneous 
cause,  and  posaesalng  the  property  of 
aelf-pe^tuation. 
'  '  suppose  that  the  origJ- 


effect  has  been  produced  up  to  a  „ 

time,  would  (unless  preventeil  by  the 
'  'lerventlon  o(  some  new  cause)  Bub- 
t  permanently,  even  if  the  cause 
re  to  perish.  Since,  however,  the 
ise  does  not  perish,  but  oontiDuei 
exist  and  to  operate,  it  most  go 
producing  more  and  mora  of  tha 
effect;  !and  instead  of  an  noifonn 


efeet,  m  hive  ft  ^rogressi 
<k  effects,  ariabg  ^om  the 
lated  mflaeDce  of  a  permaneni  cause. 
Thug,  tha  (»ittsct  Ot  iron  nVh  the 
■tmoiphPTB  caDsea  A  purtlon  of  it  to 
tast  i  and  if  the  catise  CeMed,  the 
effeiA  already  ptoduoed  would  be  pef- 
tnaaent,  bnt  ho  forthe*  effeot  Wtmid 
be  fedded.  If,  howeret,  the  cause, 
namel]',  Mtpomre  to  moist  ^t,  con- 
tiimea,  mora  and  more  of  the  iron 
beeumea  nisted,  tmtil  all  which  ti  ex- 
[Kiaed  is  converted  Into  a  ted  patvdeT) 
when  one  of  the  cooditiona  of  the 
prodiictloil  of  ni«t,  nsmely,  the  pre- 
Benee  of  nnoxidlsed  iron,  has  ceased, 
and  fhe  effect  CADoot  an;  longer  be 
prodoOed.  Again,  the  earth  causes 
bodies  to  fall  icnrards  It,  that  Is,  the 
etistence  Of  the  earth  attigiren  In- 
atarrt  caneeB  an  nnxtqiportea  bodv  to 
move  towards  it  at  the  succeeding 
Infttatit ;  and  if  the  earth  were  anni- 
hilated, ad  niQch  ef  the  effect  M  is 
already  produced  would  eontimie  i 
the  object  wnuld  go  on  moTiug  in 
the  same  direotion,  With  its  acqnired 
Tclodty,  nntil  hiteh*pteil  by  Bome 
body  or  deflected  by  some  other  force 
The  earth,  however,  iiol;  being  anni- 
hilated, goes  on  ptodtietng  lit  the 
second  iBitsIit  an  effect  nimilat 
and  of  equal  tonount  with  Hie  first, 
which  tiro  effects  behig  added  to- 
gether, there  restilts  an  accelerated 
Telodtj ;  and  this  operation  being 
repeated  at  each  BUcccssire  iUstan^ 
the  ttefo  petmaoenoe  of  the  Cause, 
though  without  increaee,  gives  riso  to 
a  constant  pn>greastTe  increase  of  the 
effect,  so  loDg  aa  all  the  Conditions, 
negaUre  and  poeitiTe,  of  the  produc- 
tion o(  that  effect  continne  to  be 
realised. 

It  Is  obfiooB  that  this  itate  of 
things  Is  merely  a  case  (rf  the  Com- 
poslnon  of  Causes.  A  cause  which 
continoeB  in  action  moBt  6n  &  strict 
onalyBis  be  eonsideied  as  a  number  of 
causes  exactly  similftT  successively 
introduced,  and  prodnring  by  thefr 
combination  the  snm  of  the  effects 
Which  they  woQld  ScTerally  produce 
it  tbey  acted  singly.  Ths^ptogressiTs 
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rUstHig  of  the  Iron  Is  In  tilT>letnets  ttUf 
t  the  effects  of  biany  particle* 
acting  In  sdcMssion  upon  cor. 

,     irling    particles  of  iron.     The 

continued  action  of  the  earth  upon  a 
falling  body  Is  emiiTOletit  to  a  series 


_il;ed  in  BUCcesalVe 
itant^  each  lending  to  produce  ft  eef 
tain  constant  quantity  of  motion  | 
and  the  ttotlan  At  each  instant  Is  tha 
sum  of  the  effects  d(  the  hew  force 
applied  at  the  preceding^  instant,  anj 
the  motion  already  acquired.  In  each 
loatant,  a  (reah  effect,  of  which  gravity 
is  the  proximate  canee,  is  ftdded  ta 
the  effect  of  Which  it  Was  the  remote 
cause  J  or  [to  express  the  same  thing 
in  imother  manner)  the  effect  pro- 
duced bv  the  earth's  Infhienee  at  the 
instant  last  elapsed  b  added  to  tha 
stim  of  the  effects  of  which  the  remote 
Canaes  WerC  the  inflnencea  exerted  bf 
the  eartll  lit  all  the  pretiens  instsnta 
since  the  tnotion  b^aa  The  case, 
therefore,  comes  tmder  the  prind^Ie 
of  a  concurrence  of  eanses  producing 
an  effect  eqnal  to  the  lum  of  theft 
separate  e^ct«.  Bnt  as  the  canseri 
tome  into  play  not  aB  kt  once,  bnt 
MocsssiTely,  and  aa  ttie  effect  at  each 
instant  Is  the  inm  of  the  effects  ol 
those  cadses  only  which  have  ComS 
into  action  up  to  that  instant,  the 
result  aaaames  the  form  of  an  asoend' 
tog  eeriea  ;  a  saccession  of  Sums,  each 
greater  than  that  which  preceded  it : 
and  We  haye  thns  a  progressive  effect 
from  tiie  conilnned  action  of  ft  cause. 
Since  the  continuance  Of  the  caostf 
idflnences  the  effect  only  by  adding^ 
to  its  quantity,  and  since  the  addition 
takea  place  according  to  a  fixed  law, 
(equal  quantities  la  equal  timet^)  the 
result  Is  capable  of  being  compnted 
on  mathematical  prjnciblea  In  fact, 
this  case,  being  that  of  infinitealnial 
increments,  is  precisely  the  case  Which 
iba  differentisl  calculus  was  invented 
to  meet.  He  questions,  what  effect 
Will  result  from  the  contiDOal  addition 
of  a  given  dansa  to  itaelf,  and  whair 
amount  of  the  cause,  being  continually 
Added  to  Itself,  will  produce  a  giveif 


mftthsnikUcBl  qneations,  and  to  be 
treated,  tharafore,  deductivelj.  If, 
Bs  ve  have  seen,  cues  of  the  Com- 
oaiUoa  of  Caiuei  kra  seldom  adapted 
IT  any  other  tluui  deductive  inveati- 
gation,  this  ia  especially  true  in  the 
cau  nov  examined,  ihe  continual 
com^oaitioa  of  »  CKuae  with  its  own 
previoiu  effects ;  sinoe  such  a  case  is 
peculiarly  amenable  to  the  deductive 
method,  ifhila  the  undintingniBhable 
manner  in  which  the  effects  are  blended 
with  one  another  and  with  the  causes 
muat  moke  the  treatment  of  such  an 
instance  eiperimentflllj  stUl  more  chi- 
■necioU  thwi  in  any  other  case. 

§  2.  We  shall  next  advert  to  a 
rather  more  intricate  operation  of  the 
same  principle,  nam^y,  when  the 
cause  does  not  merely  c<Hitinae  in 
action,  but  undei^oea,  during  the 
same  time,  a  progreasire  chanjfe  in 
those  of  its  circumBtances  which  con- 
tribute to  determine  the  effect  In 
this  cose,  as  in  the  former,  the  total 
effect  goes  on  accumulating  by  the 
continual  addition  o(  a  fresh  effect  to 
that  Blceady  produced,  but  it  is  no 
longer  by  the  addition  of  equal  quan- 
tities in  equal  times ;  the  quantities 
added  are  unequal,  and  even  the 
quality  may  now  be  different.    IF  the 
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)f  changes, 
■nsing  partly  from  tbe  accumulated 
action  of  the  cause,  and  partly  from 
the  changes  in  its  action.  The  effect 
is  still  a  progressive  effect,  produced, 
however,  not  by  the  mere  continuance 
of  a  cause,  but  by  its  continuance  and 
its  progressiveness  combined. 

A  familiar  example  Is  afforded  by 
the  increasa  of  tiw  temperature  as 
summer  advances,  that  is,  as  the  sun 
draws  neorac  to  a  vertical  position. 


,    ereater  number 


hours  above  the  Ihorizon.  This  in- 
stance exemplifies  in  a  very  interest* 
ing  manner  the  twofold  operation  on 
the  effect,  arising  from  tbe  continu- 
ance of  the  cause,  and  from  its  pro- 
gressiva change.    When  once  liie  sun 


has  ooma  near  enongh  to  the  seoith, 

and  remuns  above  the  horizon  long 
enough  to  give  more  warmth  during 
one  diumsl  rotation  than  the  counter- 
acting cause,  the  earth's  radiation, 
can  carry  of^  tbe  mere  continoonca 
of  the  oause  would  progteasively  in< 
crease  the  effect,  even  If  the  sun 
came  no  nearer  and  the  days  grew 
no  longer ;  but  in  addition  to  this, 
a  change  takes  place  in  the  accidents 
of  the  cause  (Its  series  of  diurnal 
positions)  tending  to  increaae  the 
quantity  of  the  effect.  When  tbe 
summer  sulstjce  boa  passed,  the  pro- 
gressive  change  in  the  cause  b^ns 
to  take  place  the  reverse  way ;  but, 
for  some  time,  the  accumulating  effect 
of  the  mere  continuance  of  the  causa 
exceeds  the  effect  of  the  changes  in 
it,  and  the  temperature  continues  to 

Again,  tbe  motion  of  a  planet  is  a 
progressive  effect,  produced  by  causes 
at  once  permanent  and  progressive. 
The  orbit  of  a  planet  is  determined 
( omitting  perturbations)  by  two  causes: 
first,  the  action  of  the  central  body, 
a  permanent  cause,  which  alternately 
increases  and  diminishes  as  tbe  planet 
draws  nearer  to  or  goes  farther  from 
its  perihelion,  and  which  acl^  at  every 
point  in  a  different  direction ;  and, 
secondly,  the  tendency  of  tbe  planet 

'-  — > moving  in  the  direction 

'  "^^  which  it  haa 
This  force  also 
grows  greater  as  the  planet  draws 
nearer  to  its  perihelion,  because  as  it 
does  so  its  velocity  increases ;  and 
less,  OS  it  recedes  from  its  perihelion : 
and  this  force  as  well  as  the  other 
acts  at  each  point  in  a  different  direc- 
tion, because  at  every  point  the  action 
of  tbe  central  force,  by  deflecting  the 
planet  from  its  previous  direction, 
alters  the  line  in  which  it  tends  to 
continue  moving.  The  motion  at 
each  instant  is  determined  by  tbe 
amount  and  direction  of  the  motion, 
and  the  amount  and  direction  of  the 
sun's  action,  at  the  previous  instant : 
and  if  we  apeak  of  the  entire  revolu- 
tion of  tbe  planet  as  one  phenomenon. 
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(which,  M  it  is  periodical  and  similar 
to  itself,  ve  often  find  it  convenient 
to  do,)  that  phenomeoon  is  the  pro- 
gressive effect  of  two  permanent  and 
progressiva  causes,  the  central  force 
and  the  acquired  motion.  Those 
causes  bappening  to  be  progressive 
ID  the  particular  way  which  is  called 
periodica],  the  effect  neceBsarily  Is  so 
too ;  because  the  quantities  to  be 
added  together  returning  in  a  r^ular 
order,  the  same  sums  mnet  also  regu- 

This   example   ia   worthy   of    con- 

aideration  also  In  another  respect. 
Though  the  causes  themselves  are 
permanent,  and  independent  of  all 
conditions  known  to  us,  the  changes 
which  take  place  in  the  quantities 
and  relatione  of  the  caases  are  actu- 
ally caused  by  the  periodical  changes 
in  the  effects.  The  causes,  as  they 
exist  at  any  moment,  having  prodaced 
a  certain  motion,  that  motion,  be-j 
coming  itself  a  cause,  reacts  upon! 
the  causes,  and  produces  a  changej 
in  them.  By  altering  the  distance^ 
and  direction  of  the  central  body 
relatively  to  the  planet,  and  the 
direction  and  quantity  ot  tlie  force 
in  the  dircotion  of  the  tangent,  it 
alters  the  elements  which  determine 
tha  motion  at  the  next  encceeding 
Instant.  This  change  renders  the 
next  motion  somewhat  different ;  and 
this  difference,  by  a  freah  reaction 
upon  tha  causes,  renders  the  next 
motion  again  different,  and  so  on. 
The  original  state  of  the  causes  might 
have  been  such,  that  this  series  of 
actions  modified  by  reactions  wonld 
not  have  been  periodicaL  The  sun's 
action  and  the  original  impelling 
force  mi^t  have  Iwen  in  such  a 
ratio  to  one  another  that  the  reaction 
of  the  effect  would  have  boen  such  as 
to  alter  the  causes  more  and  more, 
withoot  ever  bringing  them  back  to 
what  they  were  at  any  former  time. 
The  planet  would  then  have  moved 
in  a  parabola  or  an  hyperbola,  curves 
not  returning  into  themselves.  The 
quantities  of  the  two  forces  were, 
however,  originally  tuch,  that  the  suc- 


cessive reactions  of  the  effect  bring 
back  the  causes,  after  a  certain  time, 
to  what  they  were  before  ;  and  from 


to  recur  again  and  again  In  the  same 
periodical  order,  and  must  so  con- 
tinue while  the  causes  subsist  and  are 
not  counteracted. 

§  3.  In  all  cases  of  pn^ressive 
effects,  whether  arising  from  tile 
acciimulation  of  unchanging  or  of 
changing  elements,  there  is  an  uni- 
formity of  succession  not  merely  be- 
tween the  cause  and  the  effect,  but 
between  the  first  stages  of  the  effect 
and  its  subsequent  stages.  That  a 
body  in  ttuaio  falls  sixteen  feet  in  the 
first  second,  forty-eight  in  the  second, 
and  so  on  in  the  ratio  of  the  odd 
numbers,  is  as  much  an  uniform  ee- 
quenoe  as  that  when  the  supports  are 
removed  the  body  falis.  The  sequence 
of  spring  and  summer  fs  as  regular 
and  invariable  as  that  of  the  approach 
of  the  sun  and  spring,  but  we  do  not 
consider  spring  to  be  the  cause  of 
summer;  it  is  evident  that  both  are 
successive  effects  of  the  heat  received 
from  the  sun,  and  that,  considered 
merely  in  itself,  spring  might  con- 
tinue for  ever,  without  having  the 
slightest  tendency  to  produce  summer. 
As  we  have  so  often  remarked,  not 
the  conditional  but  the  unconditional 
invariable  antecedent  is  termed  the 
cause.  That  which  would  not  be 
followed  by  the  effect  unless  some- 
thing else  had  preceded,  and  which 
if  that  something  else  had  preceded 
would  not  have  been  required,  is 
not  the  cause,  however  invariable  ^he 
sequence  may  in  fact  be. 

It  Is  In  this  way  that  most  of  those 
nnifonnitiea  of  succesrion  are  gene- 
rated which  are  not  cases  of  causa- 
tion. When  a  phenomenon  goes  on 
iucreasing,  or  periodically  increases 
and  diminishes,  or  goes  through  any 
continned  and  unceasing  process  of 
variation  reducible  to  an  uniform 
rule  or  law  of  succeasion,  we  do  not 
on  this  aocount  presume  that  any 
g  of  the  series  are 
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cauM  and  effect  We  presame  the 
Duntrary  ;  we  expect  to  find  tbst  tha 
.  whole  aeries  originates  either  from 
the  continued  action  of  fixed  csuaea, 
or  fnoa  csuees  which  go  through  a 
con-e^Kwiding  prooesB  of  continuous 
change.  A  tcee  grows  from  half  an 
inch  high  to  a  hundred  feet,  and  some 
trees  will  generally  grow  to  that 
height unlsHB  prevented  by  aome  conn- 
teractinc;  cause.  But  we  do  not  call 
the  aeedling  the  caiwe  of  the  full- 
grown  tree ;  the  invariable  antece- 
dent it  certajniy  is,  and  we  know 
very  imperfectly  on  what  other  ante- 
cedents the  suquenoe  is  contingent, 
but  ws  are  convinced  that  it  is  con- 
tingent on  something,  because  the 
homegeneoueness  of  Uie  antecedent 
with  the  consequent,  the  close  re- 
nemblance  of  the  seedling  to  tha  tree 
in  all  respects  exoept  magnitude,  and 
the  graduality  of  the  growth,  bo  ei- 
Hctly  resembling  the  progressively 
accumulating  effect  produced  by  the 
long  action  of  some  one  cause,  leave 
no  possibility  of  doubting  that  the 
seedling  and  the  tree  are  two  terms 
(n  a  series  of  that  description,  the 
first  term  of  which  is  yet  to  seek. 
The  conclusion  is  further  confirmed 
by  this,  that  we  are  able  to  prove  bj 
ptrict  induction  the  dependence  of 
the  growth  of  the  tree,  and  even  of 
the  continuance  of  its  eidstence,  upon 
the  cuotinued  repetition  of  certain 
processes  of  nutrition,  the  rise  of  the 
sap,  the  absorptions  uid  exbalatjons 
by  the  leaves,  kc  ;  and  the  sam 
periments  would  probably  prot 
us  that  the  growth  of  the  tree  is  the 
accumulated  sum  of  the  effects  of 
these  continued  processes,  were  wh  not, 
for  want  of  sufficiently  miaros< 
eyes,  unable  to  observe  oorreotlj 
in  detail  what  those  effects  are. 
This  supposition  by  no  mean 

Juires  that  the  effect  should  not, 
uring  its  progress,  undergo  many 
modificatinns  besides  those  of  quan- 
tity, or  that  it  should  not  sometimes 
appear  t^}  undergo  a  very  marked 
change  of  character.  This  may  be 
•either  because  the  unknown  < 


consists  of  sererol  component  ele- 
ments or  agents,  whose  effects,  accu- 
mulating according  to  different  laws, 
are  compounded  in  different  propor- 
tions at  different  periods  in  the  ex- 
istence of  the  organised  being ;  or 
because,  at  certain  points  in  its  pro- 
gress, fresh  cauftes  or  agencies  oome 


CHAPTER  XVI. 

§  I.  SoiKNTino  inquirers  give  the 
name  oE  Empirical  Laws  to  those  uni- 
formities which  observation  or  ejfperi- 
ment  has  shown  to  exist,  but  on  which 
they  hesitate  to  rely  In  cases  varying 
much  from  those  which  have  been 
actually  observed,  for  want  of  seeing 
any  reason  icAjf  such  a  law  should  exist. 
It  is  implied,  therefore,  in  the  notion 
of  an  empirical  law,  that  it  is  not  on 
ultimate  law  ;  that  if  true  at  all,  its 
truth  ia  capable  of  being,  and  requires 
to  be  accounted  for.  It  is  a  derivative 
law,  the  derivation  of  which  is  not  yet 
known.  To  state  the  explanation,  the 
aky,  of  the  empirical  law,  would  be  to 
state  the  laws  from  which  it  is  de- 
rived t  the  ultimate  causes  on  which 
it  is  contingent.  Ajid  if  we  knew 
these,  we  sliould  aUo  know  what  are 
its  limits — under  what  oonditions  it 
would  cease  to  be  fulfilled. 

The  periodical  return  of  edipsea, 
as  origmally  ascertained  by  the  per- 
severing observation  of  the  earl; 
Eastern  astronomers,  was  an  empiri- 
cal law  until  the  general  laws  of  the 
celestial  motions  had  accounted  for  it. 
The  following  are  empirical  laws  still 
waiting  to  be  resolved  into  the  simpler 
laws  from  whioh  they  ore  derived. 
The  local  laws  of  the  flux  and  reflux 
of  the  tides  in  different  places  ;  the 
Hueoeseion  of  certain  kinds  of  weatlAr 
to  certain  appearances  of  sky  t  tite 
apparent  exceptions  to  the  almost  utii- 
versal  truth  that  bodies  expand  jttj 
increase  of  tfmperaturo  :  Uie  law  thnt 
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breedn,  both  uilinal  and  v«g«tabl^ 
are  liDpnived  b;  croesing :  thnt  gossa 
bare  s  Btrong  tendenoy  to  perr 
■uiimal  membrftneB ;  tnat  aubst 
containing  a  very  bigh  proportion  of 
nitrogen  (euch  as  hydrocyanic  acid 
and  morphia)  are  puwerful  poisons : 
that  when  diSeieot  mtitale  ore  fused 
togethsr,  the  allay  is  border  tban  the 
various  elementa :  that  the  number  of 
atonii  of  acid  requited  to  neuti 
ona  atom  of  any  base  is  equal  ti 
number  of  atom)  of  oxygen  ir 
base  :  that  the  solubility  of  substi 
in  one  another  depends  *  (at  les 
Kome  degree)  on  the  umilaritj  of  their 
elements. 

An  empirical  law,  then,  la  ai 
lerved  uniformity,  preaumed   to  be 
resolvable  into  simpler  lavs,  but 
yetreaolvediutothsin.  Tbeascarti 
ment  of  the  empirical  laws  of  pbe 
mens  often  precedes  by  a  long  interval 
the  ciplanation  of  those  laws  by  the 
Deductive  Method  ;  and  the  verifica- 
tion of  a  deduction  usually  conaiats  in 
the  comparison  of  its  reiulta  with 
empirical  lawa  previously  Bscectained. 

g  2.  From  a  limited  number  of  ulti- 
mate laws  of  causation,  there  are 
necessarily  generated  a  va«t  number 
of  derivative    uniformities,   both  of 

are  laws  of  succession  or  of  co-exist- 
ence between  different  effect*  of  the 
same  cauae  :  of  these  we  bad  Example* 
in  the  lost  chapter,     Some  are  Java 
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between  effecM  Nid  their 
remote  causes,  resolvable  Into  the' 
laws  which  connect  each  with  the  In-' 
termediote link.  Thirdly, whencausea 
act  together  ond  compound  their 
eSecta,  the  lawa  of  those  causes  gene- 
rate the  fundamental  law  of  the  Sect, 
namely,  that  it  depends  on  the  co-' 
existence  of  thoae  causes.  And,Gnally, 
the  order  of  succession  or  of  co-eilst- 
ence  which  obtains,  among  effects 
necesaarily  depends  on  their  causes. 
If  they  are  effects  of  the  same  cause, 
it  depends  on  the  laws  of  that  cauae  ; 
if  on  different  cauacB,  it  depends  on 
the  lawa  of  those  causes  severally,  and 
on  the  circumstances  which  determine 
their  co-eiistsnce.  If  we  inquire  fur- 
ther when  and  bow  the  causes  will 
co-eiial,  that,  again,  depends  on  ikeir 
causes ;  and  we  may  thus  trace  back 
the  phenomena  higher  and  higher, 
until  the  different  series  of  effects 
meet  in  a  point,  and  the  whole  is 
shown  to  have  depended  ultimately 

instead  of  converging  to  one  point,' 
they   terminate  in  different   piiiats, 
"  id  the  order  of  the  effects  is  proved 
have  arisen  from  the  collocation 
some  of  the  primeval  causes  or 
natural  agents.     For  example,   the 
order  of  succession  and  of  co-existenCB 
long  the  heavenly  motions,  which 
expressed  by  Kepler's  lawa,  is  de- 
rived from  the  co-existence  of  two 
primeval   causes,   the   sun  and    the 
original  Impulse  or  projectile  force 
belonging  to  each  planet.*     Kepler's 
'  wa  are  resolved   into  the  laws   of 
lese  causes  and  the  fact  of  their  co- 
Derivative  laws,  therefore,  do  not 
depend  solely  on  the  ultimate  lawa 
'    '  •  which  they  are  resolvable ';  they 
itly  depend  on  those  ultimate  laws 
an  ultimata  fact,   namely,  the 
mod^  of  co-existence  of  some  of  the 
;omponent  elements  of  the  univeree. 
The  ultimate  laws  of  cauaation  might 
be  the  same  as  at  present,  and   yet 
derivative  laws  completely  dif- 
Or  (accoTdlng  to  LaplsCfl's  theory)  the 
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ferent,  It  the  cuues  oo-exiited  tn 
different  proportidtia,  or  with  Boy 
diffHceaae  in  tboae  ol  their  reUtiona 


and  the  original  projectile  force  hod 
existed  in  eoiiie  otber  ratio  to  ooe 
another  than  they  did,  (snd  we  know 
of  no  TeuOD  why  thia  ehonld  not  have 
been  the  caee,)  6ie  derivative  laws  of 
the  heavenly  motiouB  might  hava  been 
quite  different  from  what  they  are. 
llie  proportiooB  which  exist  happen 
to  bo  auch  aa  to  produce  regular 
elliptical  motione  ;  any  other  propor- 
tions would  have  produced  different 
ellipses,  or  circular,  or  parabolic,  or 
hyperbolic  motions,  but  still  regular 
ones ;  because  the  effects  of  each  of 
the  agents  accumulate  according  to 
on  uniform  law ;  and  two  Tegular 
series  of  quantities,  when  their  oor- 
leaponding  terms  are  added,  must 
produce  a  regular  series  of  some  sort, 
whatever  the  quantities  themselves 


g  3.  Now  thb  last-mentioned  ele- 
ment tn  the  resolution  of  a,  derivative 
law,  the  element  which  is  not  a  law 
of  cansatioD,  but  a  oollocation  of 
causes,  cannot  itself  bo  reduced 
any  Uw.  Thsra  is  (as  formerly 
marked*)  no  uniformity,  no  norn  , 
princifde,  or  rule,  perceivable  in  the 
distribuUon  of  the  primeval  natural 
agents  through  the  universe.  The 
different  substances  composite  the 
earth,  the  powers  that  pervade  the 
universe,  stand  in  no  constant  reli ' ' 


in  the  tmlvetseue  intermingled.   The 

utmost  disorder   is  apparent  in  the 

mbinatioa  of  the  causes ;  which  is 

asistent  with  the  most  regular  order 

their  effects  ;  for  when  each  agent 

rries  on  its  own  operations  aocord- 

;  to  an  uniform  law,  even  the  moat 

capricious   combination    of    agendo 

will  generate  a  regularity  of  some  eort ; 

as  we  see  in  the  kaleidoscope,  where 

any  casual  arrangement  of  coloured 

bits  of  glass  produces  by  the  laws  Ot 

reflection  a  beautiful  regularity  in  the 

effect 

9  4.  Id  the  above  considerationa 
ies  the  iustlBcation  of  the  limited 
degree  of  reliance  which  scientific 
inquirers  are  accustomed  to  place  in 
empirical  laws. 

A  derivative  law  which  .result* 
wholly  from  the  operation  of  some 
one  cause  will  be  as  nniversally  true 
as  the  laws  of  the  cause  itself  :  that 
is,  it  will  always  be  true  except  where 
some  one  of  those  effects  of  the  cause, 
on  which  the  derivative  law  depends, 
is  defeated  by  a  counteracting  cause. 
But  when  the  derivative  law  results 
not  from  different  effects  of  one  cause, 
tint  from  effects  of  several  causes,  we 
cannot  be  certain  that  it  will  be  true 
under  any  variation  in  the  mode  of 
coexistence  of  those  causes,  or  of  the 
primitive  natural  ^ents  on  which 
the  causes  ultimately  depend.  The 
proposition  that  coal-beds  rest  on 
certain  descriptions  of  strata  eioln- 
sively,  though  true  on  the  earth  so 
far  sa  our  observation  has  reached, 
cannot  be  extended  to  the  moon  or 
the  otber  planets,  supposing  coal  to 
exist  there ;  because  we  cannot  be 
assured  that  the  original  constitution 
of  any  other  planet  was  such  as  to 
produce  the  different  depositions  in 
the  same  order  as  in  our  globe.  The 
derivative  law  in  this  case  depends 
not  solely  on  laws,  but  on  a  oolloca- 
tion ;  and  ooUocations  cannot  I>b  re- 
duced to  any  law. 

Now  it  is  the  veiy  nature  of  a 
derivative  law  which  has  not  yet 
been  resolved  into   its    elements,   in 
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otber  vrordB,  an  empirical  law,  that 
WB  do  nut  know  whether  it  reaiilts 
from^tbe  different  effects  of  one  cause 
or  from  effects  of  diffennt  cauae& 
We  cannot  tell  whether  it  depeDtU 
wholly  on  laws,  or  partly  on  lawe  and 
partly  on  a  collocation.  Ifitdepends 
on  a  collocation,  it  will  be  true  in  all 
the  cases  in  which  that  particular 
collocation  exists.  But  since  we  are 
entirely  ignorant,  in  case  o(  its  de- 
pending on  a  dJlocation,  what  the 
collocation  is,  we  are  not  safe  in 
extending  the  law  beyond  the  limits 
of  time  and  place  in  which  we  have 
actual  experience  of  its  truth.  Since 
within  those  limits  the  law  has  always 
been  found  true,  we  have  evidence 
that  the  ci^ocations,  whatever  they 
are,  on  which  it  depends,  do  really 
exist  within  those  limits.  But,  know- 
ing of  no  rule  or  principle  to  which 
the  collocations  themaelves  conform, 
we  cannot  conclude  that  because  a 
collocation  is  proved  to  exist  within 
certain  limits  of  place  or  time,  it  will 
exist  beyond  those  limits.  Empirical 
laws,  therefore,  can  only  be  received 
as  trae  within  the  limits  of  time  and 
place  in  which  they  have  been  found 
true  by  observation  ;  and  not  merely 
the  limits  of  time  and  place,  but  of 
time,  place,  and  circumstance ;  for 
since  it  is  the  very  meaning  of  an 
empirical  law  that  we  do  not  know 
the  ultimata  laws  of  causation  on 
which  it  is  dependent,  we  cannot 
foresee,  without  actual  trial,  in  what 
manner  or  to  what  extent  the  intro- 
duction of  any  new 
affect  iU 


i  5.  But  how  are  we  to  know  that 
an  uniformity  ascertained  by  experi- 
ence is  onJyan  empirical  law !  Since, 
by  the  supposition,  we  have  not  been 
able  to  resolve  it  into  any  other  laws, 
how  do  we  know  that  it  is  not  an 
ultimate  law  of  causation  T 

I  answer,  that  no  generolisation 
amounts  to  more  than  an  empirical 
law  when  the  only  proof  on  which  it 
rests  is  that  of  the  Method  of  Agree- 
ment    For  it  has  been  seen  that  by 


that  method  alone  we  never  can  ar- 
rive at  causes.  The  utmost  that  the 
Method  of  Agreement  can  do  is,  to 
aacertain  the  whole  of  the  circuui- 
les  oommon  to  atl  cases  in  which 
a  phenomenon  is  produced  ;  and  this 
aggregate  includes  not.  only  the  causa 

if  the  phenomenon,  but   all  pheno. 

nena  with  which  it  is  connected  by 
any  derivative  uniformity,  whether  as 
'  '  ;  collateral  effects  of  the  same 
cause,  or  effects  of  any  otber  caoss 
which,  in  all  the  instances  we  hava 
been  able  to  observe,  co-existed  with 
it.  The  method  affords  no  means  of 
determining  which  of  these  uniformi- 
ties are  laws  of  causation,  and  which 
are  merely  derivative  laws,  resulting 
from  those  laws  of  causation  ana 
from  the  collocation  of  the  causes. 
None  oF  them,  therefore,  can  be  re- 
ceived in  any  other  character  than 
that  of  derivative  laws,  the  derivation 

if  which  has  not  been  traced ;  in 
other  words,  empirical  laws :  in  which 
light,  all  results  obtained  by  the 
Method  of  Agreement  (and  therefore 
almost  all  truths  obtained  by  simple 
obeervation  without  experiment)  must 
considered,  until  either  confirmed 


accounted  for  ipritrri. 

These   empirical   laws   may  be   of 
greater  or  less  authority  according  as 

are  resolvable  into  lavra  only,  or  into 
laws  and  collocations  together.  The 
sequences  which  we  otwerve  in  the 
production  and  subsequent  life  of  an 
animal  or  a  vegetable,  resting  on  the 
Method  of  Agreement  only,  are  mere 
empirical  laws ;  but  though  the  ante- 
cetfeiits  in  those  sequences  may  not 
be  the  causes  of  the  consequents,  botii 
the  one  and  the  other  ore  doubtless. 


1  the  n 


stage. 


progressive  effect  originating  in  a 
common  cause,  and  therefore  inde- 
pendent of  collocations-  Tbe  nni- 
formities,  on  the  other  band,  in  the 
order  of  superposition  of  strata  on  the 
earth,  are  empirical  laws  of  a  touch 
weaker  kind,  since  they  not  only  are 
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not  law*  of  aumtion,  but  there  ia  no 
rauon  to  believe  that  thej  depend  on 
.  aaj  common  ouie ;  all  appeantnoea 
are  in  faTour  of  thelt  depending  on 
the  partioular  oollocation  of  nataral 
agents  wbich  at  aome  time  ol  otber 
existed  on  our  globe,  and  from  whioh 
no  inference  can  be  drawn  aa  to  the 
collocation  which  exieta  or  has  existed 
In  any  other  portion  ol 


3  6.  Out  de€oitioD  of  an  empirical 
law  indadins  not  only  those  nnl- 
fonnitieB  which  are  not  knotrn  to 
be  laws  of  causation,  but  alio  those 
which  are,  provided  there  bo  raason 
to  preeume  that  thej  are  not  ultimate 
laws,  this  is  the  proper  place  to'  con- 
sider by  what  signs  we  may  judge 
that  even  if  an  observed  uniformity 
be  a  law  of  causation,  it  is  not  an 
nltimate  but  a  deriTative  law. 

The  first  sign  is.  If  between  the 
antecedent  a  and  the  consequent  b 
titers  be  evidence  of  some  intermedi- 
ate link,  some  phenomenon  of  which 
we  can  surmise  the  existence,  though 
from  the  imperfection  of  our  sensea 
or  of  our  instraments  vre  are  unable 
to  ascertnin  its  precise  nature  and 
laws.  If  there  be  such  a  phenomenon, 
(which  hiay  be  denoted  by  the  letter 
X,)  it,  foUoWB  that  even  if  a  be  the 
cause  o!  6,  it  is  but  the  remote  cause, 
and  that  the  law,  a  canscB  b,  is  re- 
solvable into  at  least  two  laws,  a 
causes  z,  and  z  causes  b.  This  is  a 
very  frequent  case,  Binc«-the  opera- 
tions  of  natnre  mostly  take  place  on 
so  minute  a  scale,  that  many  of  the 
eucceasive  atepa  are  either  impercep- 
tible, or  Teiy  indiatlDctly  perceived. 

Take,  for  eiample,  the  laws  of  the 
chemical  composition  of  snbetanccs, 
as  that  hydrogen  and  oxygen  being 
comtnned,  water  is  prodnced.  All 
we  see  of  the  process  is,  that  the  two 
gases  being  mixed  in  certain  propor- 
tions, and  heat  or  electricity  being 
^plied,  an  eiploaion  takes  place,  the 
gases  disappear,  and  water  remaina. 
There  is  no  doubt  about  the  hiw,  or 
about  Its  being  a  law  of  caueation. 
Bnt .  between    tho   antecedent    (the 


gaaee  in  a  state  of  medlanieal  mix- 
ture, heated  or  electrffied)  and  the 
eonseilQeot  (the  production  of  water) 
there  must  be  an  intermediate  pro- 
oess  which  we  do  not  see.  For  if  we 
take  any  portion  whatever  of  the 
water  and  aubiect  it  to  analysis,  w« 
find  that  it  alwfjrs  contains  hydro- 
gen and  oxygen ;  nay,  the  very  same 
proportiops  ot  them,  namely,  two- 
thirdi  in  volume  of  hydrogen,  and 
one-third  oxygen.  Thia  ta  trae  of  a 
single  iiop  ;  it  is  true  of  the  mlnatest 
portion  which  our  instruments  are 
capable  of  appredattne-  Since,  then, 
the  smallest  perceptible  portiira  of 
the  water  conttuna  both  these  sub- 
stances, portions  of  hydrogen  and 
oxygen  gmaller  than  the  smallest 
perceptible  muat  have  come  together 
in  every  such  minute  portion  of 
apace ;  must  have  Come  closer  to- 
gether than  when  the  gases  were  In 
a  state  of  mechanical  mixture,  lince 
(to  mention  no  other  reasons)  the 
water  occupies  far  less  space  than 
the  gBSea.  Now,  as  we  cannot  aee 
this  contact  or  close  approach  of  the 
minute  particles,  we  cannot  olHecva 
with  what  circumstances  it  is  at- 
tended, or  according  to  what  laws  it 
produces  its  effects.  The  production 
of  water,  that  is,  of  the  sensible 
phenomena  which  characterise  the 
compound,  mar  be  a  very  remote 
effect  of  tiiose  laws.  There  may  bo 
innumerable  intervening  links ;  and 
we  are  sure  that  there  must  be  some. 
Having  full  proof  that  corpuscular 
action  of  some  kind  takes  place  pre- 
vious to  any  of  the  great  transforma- 
tions in  the  aenaible  properties  of  sub- 
stances, we  can  have  no  doubt  that 
the  laws  of  chemical  action,  aa  at 
present  known,  are  not  nltimate  but 
derivative  laws ;  however  ignorant 
we  may  be,  and  even  though  wo 
ahonld  for  ever  remain  ignorant,  of 
the  nature  of  the  laws  of  corpuscular 
action  from  whioh  they  are  derived. 

In  like  manner,  all  the  proceasea 
of  vegetative  life,  whether  in  the 
vegeb^e  properly  so  called  or  in  the 
1    t-j.,     —    corpuscular    pro- 
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eessee.  NntrlttDit  is  the  addition  of 
pBiticles  to  one  another,  Kotoetimes 
morel;  replocEng  other  particles  eepa- 
nited  and  escreted,  Bometimee  oo- 
casioning  an  increase  of  bulk  or 
weight  eo  gradual,  that  only  after 
a  loDg  contiouance  does  it  become  per- 
ceptible. V.irioiis  orgaoa,  by  meazis 
of  peculiar  vesaeU,  secrete  fnun  the 
blood  fluide,  the  component  particles 
o[  which  mutt  have  been  in  the  blood, 
but  which  diSec  from  it  moBt  widel; 
both  in  mechanical  properties  and  in 
chemical  compoaition.  Here,  then, 
are  abundance  of  unknown  linka  to 
be  filled  up ;  and  there  can  be  no 
doubt  that  the  laws  of  the  pheoo- 
inena  of  vegetativa  or  organic  life  ore 
derivative  laws,  dependent  on  pro- 
perties of  the  corpuscles,  and  of  those 
elementarj  tisauea  which  are  oom- 
pBratively  simple  comlunatiana  of  cor- 

The  first  wgn,  then,  from  which  a 
law  of  causation,  though  hitherto  un- 
resolved, may  be  inferred  to  bu  a 
derivatiTS  law,  is  any  indication  of 
the  eiistencs  of  an  intermediate  link 
ft  links  between  the  antecedent  and 
the  consequent.     The  second  ia,  when 


tht 

therefore,  probably  in  part  at  least, 
compounded  of  the  effects  of  its  dif- 
ferent elements  ;  since  we  know  that 
the  case  in  which  the  effect  oi  the 
whole  is  not  made  up  of  the  effects 
of  its  parts  is  exceptional,  the  Oom- 
poHttiun  of  Causes  being  by  far  the 
more  ordinary  case. 

We  will  illoBtrate  this  by  tvro  ex- 
amples, in  one  of  which  the  antece- 
dent is  the  sum  of  many  homogeneoas, 
in  the  other  of  heterogeneous,  parts. 
The  weight  of  a  body  is  made  up  of 
the  waists  of  its  minute  particles — 
a  troth  which  astrononierB  eipreae  in 
it«  most  general  terms  when  they  say 
that  bodies  at  equal  distances  gravi- 
tate to  one  another  in  proportion  to 
their  quantity  of  nmtter.  All  true 
propositions,  therefore,  which  can  be 
made  concerning  gravity  are  .  deri- 
vative laws ;   the  idtimate  law  into 


which  they  are  all  resolvable  being 
that  every  particle  of  matter  attracts 
every  other  As  our  second  example, 
WB  may  take  any  of  the  sequences 
observed  in  meteorology ;  for  instance, 
a  diminution  of  the  pressure  of  the 
atmosphere  (indicated  by  a  fall  of.'the 
barometer)  is  followed  1^  rain.  The 
antecedent  is  here  a  complex  pheno- 
menon, made  up  of  heterogeneoas 
elements ;  the  column  of  the  atmos- 
phere over  any  particular  place  con- 
sisting of  two  parts,  a  column  of  air 
and  a  column  of  aqueous  vapour 
mixed  with  it ;  and  the  change  in  the 
two  together  manifested  by  a  fall  of 
the  barometer,  and  followed  by  rain, 
must  be  either,  a  change  in  one  of 
these,  or  in  the  other,  or  in  both. 
We  might,  then,  even  in  the  absence 
of  any  other  evidence,  form  a  reason- 
able presumption,  from  the  iDvariable 
presence  of  botii  these  elements  in  the 
antecedent,  that  the  sequence  is  pro- 
bably not  an  ultimate  law,  but  a  re- 
sult of  the  laws  of  the  two  different 
agenta  ;  a  presumption  only  to  be  de- 
stroyed when  we  had  made  ourselves 
so  well  acquainted  with  the  laws  of 
both  as  to  be  able  to  affirm  that  those 
laws  could  not  by  themselves  produce 
the  observed  result. 

There  are  but  few  known  cases  of 
snccesaion  from  very  complex  ante- 
cedents which  have  not  either  been 
actually  accounted  for  from  simpler 
laws,  or  inferred  with  great  proba- 
bility (from  the  ascertained  existence 
of  intermediate  links  of  causation  not 
yet  understood)  to  be  capable  of  being 
BO  accounted  for.  It  ia,  therefore, 
highly  probable  that  all  sequences 
from  complex  antecedents  are  thus 
resolvable,  and  that  ultimate  laws 
are  in  ail  cases  comparatively  simple. 
If  there  were  not  the  other  reasons 
already  mentioned  for  believing  that 
the  laws  of  organised  nature  are  re- 
solvable into  simpler  laws,  it  would 
be  almost  a  sufficient  reason  that  the 
antecedents  in  most  of  the  sequences 
are  so  very  complex. 

§  7.  In  the  preceding  discussion  we 


not  known  to  be  laws  of  c&iuatio&  at 

alL  Both  these  kinds  of  ]>i 
in  the  demaad  which  tbej  nuke  for 
being  explained  by  deduction,  and 
agree  in  being  the  appropriate  means 
of  verifying  such  deduction,  gincetbey 
Tepresent  the  experience  with  which 
the  remit  of  the  deduction  must  be 
Gampared.  The;  "^i^  further, 
this,  that,  until  exfdsiDed  and  c< 
neoted  with  the  ultimate  laws  from 
which  they  reenlt,  they  bare  not  at- 
tiJned  (be  highest  dt^ree  of  certainty 
of  which  laws  are  Busceptible.  It  has 
been  ehown  on  a  former  occasion  that 
laws  of  causation  which  are  derivi 
tive  and  compounded  of  simpler  laws 
are  not  only,  aa  the  nature  of  the  case 
iiaplies,  less  general,  but  evrsn  less 
certain,  than  the  simpler  laws  from 
which  they  result,  not  in  the  same 
degree  to  be  relied  on  as  universally 
true.  The  inferiority  of  evidence, 
however,  which  attaches  to  this  class 
of  laws  ia  trifling  compared  with  Chat 
which  is  inherent  in  miiformitiea 
not  known  to  b 
at  all.  So  long 
solved,  we  cannot  tell  on  how  man; 
collocations,  as  well  as  laws,  their 
truth  may  bs  dependent ;  we  can 
never,  therefore,  extend  them  with 
an;  confidence  to  cases  in  which 
have  not  assured  ourselves  li;  trial 
that  the  necessar;  collocation  of  < 


what' 
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this  class  of  laws  alone  that  the  pro- 
perty, wliich  philosophers  usually  con- 
sider as  cbaracteristio  of  empirical 
laws,  belongs  in  all  its  strictness — 
the  property  of  being  unfit  to  be  re- 
lied on  beyond  the  limita  of  time, 
place,  and  circumstani^  in  which  the 
observations  have  been  mad&  These 
are  empirical  laws  in  a  more  emphatic 
sense  ;  and  when  I  employ  that  term 
(except  where  the  context  manifestly 
indicates  the  reverse)  I  shall  generally 
-^an  to  designate  those  uniformities 
■',  whether  of 
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§  t.  CoNBlDEBlira  then  as  empiri- 
cal laws  only  those  observed  nniforroi- 
ties  respecting  which  the  question 
whether  they  are  laws  of  causation 
must  remain  undecided  until  they  can 
bo  explained  deductively,  «■  until 
some  means  are  found  of  applying  the 
Method  of  Difference  to  the  case  ;  it 
has  been  shown  In  the  preceding 
chapter,  that  until  an  nniformitv  can, 
in  one  or  the  other  of  these  modeB,  be 
taken  out  of  tbe  class  of  empirical 
laws,  and  brought  either  into  Uiat  of 
laws  of  causation  or  of  the  demon. 
strated  results  of  laws  of  causation,  it 
cannot  with  any  assurance  be  pro- 
nounced true  beyond  the  local  and 
other  limits  within  which  it  has  been 
found  so  by  actual  observation.  It 
remuns  to  consider  how  we  are  to 
assure  ourselves  of  its  truth  even  with- 
in those  limits  ;  after  what  quantity 
of  experience  a  generalisation  which 
rests  solely  on  the  Method  of  Agree- 
ment can  be  considered  sufficiently 
established,  even  as  an  empirical  law. 
In  a  former  chapter,  when  treating  of 
the  Methods  of  Direct  Induction,  we 
expressly  reserved  this  question,*  and 
tbe  time  has  now  come  for  endeavour- 
ing  to  solve  it. 

We  found  that  the  Method  of  Ag- 
reement has  the  defect  of  not  prov- 
ing causation,  and  can  therefore  only 
be  employed  for  the  asoerbunment  r^ 
empirical  laws.  But  we  also  found 
that  besides  tbis  delidency,  it  labours 
under  a  characteristic  imperfection, 
tending  to  render  uncertain  even  such 
conclusions  as  it  is  in  itself  adapted 
to  prove.  This  imperfection  arises 
from  Plurality  of  Causes.  Although 
two  or  more  cases  in  which  the  phe- 
nomenon a  has  been  met  with  au^ 

■  Supis,  book  liL  ch.  X.  I  a. 
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have  00  eonunon  antecedent  except 
A,  thia  doea  not  prors  thnt  there  is 
any  c»nnection  between  a  and  A,  ainqe 
a  may  have  many  causes,  and  may 
have  been  produced,  in  theee  different 
instancea,  not  by  anything  which  the 
inHtances  had  in  common,  but  W  aome 
of  thoae  elements  in  them  which  were 
different.  We  nevertlielees  observed, 
that  in  proportion  to  the  multipli- 
cation of  inatances  pointing  to  A  aa 
tbe  antecedent  the  cbaracterietio  un- 
certainty of  the  method  diniinishea, 
and  the  existence  of  a  law  of  con- 
nection between  A  and  a  more  nearly 
approaches  to  certainty.  It  is  now 
to  be  determined  after  what  amount 
of  eiperience  tbia  certainty  may  be 
deemed  to  be  practically  attuned,  and 
the  connection  between  A  and  a  may 
be  received  aa  an  empirical  law. 

This  question  may  be  otherwise 
stated  in  mora  familiar  terms  : — After 
how  many  and  what  sort  of  instances 
may  it  be  concluded  that  an  observed 
coincidence  between  two  phenomena 
is  not  the  effect  of  chancs  F 

It  ia  of  the  utmost  importance  for 
imderstanding  the  logic  oE  induction 
that  we  shoi^d  form  a  distinct  con- 
ception of  what  ia  meant  by  chance, 
and  how  the  phenomena  which  com- 
mon language  ascribes  to  that  abstrac- 
tion aro  really  produced. 

§  2.  Chance  is  usually  spoken  of  in 
direct  antithesis  to  law  ;  whatever  (it 
ia  auppoaed)  cannot  be  ascribed  to  any 
taw  is  attributed  to  chance.  It  is, 
however,  certain,  that  whatever  hap- 
pens is  ike  result  of  some  law ;  is  an 
effect  of  causes,  and  could  have  been 
predicted  from  a  knowledge  of  the 
existence  of  those  causes,  and  from 
their  laws.  If  I  turn  up  a  parUcular 
card,  that  is  a  consequence  of  its  place 
in  the  pack.  Its  place  in  the  pack 
was  a  consequence  of  the  manner  in 
which  the  cards  were  shuffled,  or  of 
the  order  in  which  they  were  played 
in  the  last  game  ;  which,  again,  were 
effects  of  prior  causes.  At  every  stage, 
if  we  bad  posseseed  an  accurate  know- 
ledge of  the  causei 


would  have  been  abstracUy  possible  to 
foretell  the  effect 

An  event  occurring  by  chance  may 
be  better  described  as  a  coincidence 
from  which  we  have  no  ground  to 
infer  an  uniformity  :  the  o 
of  a  phenomena,  in  certail 
stances,  without  our  having  rt 


>   infer    that    i 


will 


that   I 

happen  again  in  those  d 
This,  however,  when  looked  closely 
into,  implies  that  the  enumeration  M 
the  circumstances  is  not  complete. 
Whatever  the  fact  be,  since  it  has 
occurred  once,  we  may  be  sure  that  if 
aU  the  same  ciTcumstancea  were  re- 
peated, it  would  occur  again ;  and 
not  only  if  all,  but  there  is  soma 
particular  portion  of  those  circum- 
stances on  which  tbe  phenomenon  ia 
invariably  consequent.  With  most  of 
them,  however,  it  is  not  connected  in 
any  permanent  manner ;  its  conjunc- 
tion with  those  is  said  to  be  the  effect 
of  chancs,  td  be  merely  casuaL  Facta 
casually  conjoined  are  separately  the 
effects  of  causes,  and  therefore  of  laws; 
but  of  different  causes,  and  causes  not 
connected  by  any  law. 

It  is  incorrect,  then,  to  say  that  any 
phenomenon  is  produced  by  chance  ; 
but  we  may  say  that  two  or  more 
phenomena  are  conjoined  by  chance, 
that  they  co-exist  or  succeed  one  an- 
other only  by  chance  ;  meaning  that 
they  are  in  no  way  related  through 
causation  ;  that  they  are  neither  causa 
and  effect,  nor  effects  of  the  same 
cause,  nor  effects  of  causes  between 
which  there  subsists  any  law  of  co- 
existence,  nor  even  effects  of  the  same 
collocation  of  primeval  causes. 

It  the  same  casual  coincidence 
never  occurred  a  second  time,  we 
should  have  an  easy  test  for  distin- 
guishing such  from  the  coincidences 
which  are  the  results  of  a  law.  As 
long  as  the  phenomena  had  been  found 
together  only  once,  so  long,  unless  we 
knew  some  more  general  laws  from 
which  the  coincidence  might  have  re- 
sulted, we  could  not  distinguish  it 
from  a  casual  one  ;  but  if  it  occurred 
twice,  we  should  know  that  ttie  phe- 
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nomenA  lO  oonjoined  must  be  in  same 
Vraj  coanectsd  througb  their  cauBeB. 

There  is,  however,  no  such  teet. 
A  coiDc[deDce  may  occur  again  and 
again,  aod  ;et  be  only  casual.  Nay, 
it  would  ba  inconaistent  with  what 
we  know  of  the  order  of  nature  to 
doubt  that  every  cnsiial  coincidence 
will  sooner  or  later  be  repeated,  aa 
longaa  the  phenomena  between  which 
it  occurred  do  not  ceime  to  exist,  or  to 
be  reproduced.  The  recurrence,  there- 
fore, of  the  tame  coincidence  more 
than  once,  or  even  tls  frequent  re- 
Currence,  doea  not  prove  that  it  is  an 
instance  of  any  law ;  does  not  prove 
that  it  is  not  casual,  or,  in  common 
language,  the  effect  at  chaoco. 

And  yet,  when  a  coincidence  can- 
not be  deduced  from  known  laws,  nor 
proved  by  experiment  to  be  itself  a 
case  of  causaUon,  the  freqnency  of  its 
occurrence  is  the  only  evidence  from 
which  we  can  infer  that  it  is  the 
result  of  a  law.  Not,  however,  its 
absolute  frequency.  The  question  Is 
not  whether  the  coincidence  occurs 
iiFtcn  or  seldom,  in  the  ordinary  sense 
of  those  terms  ;  but  whether  it  occurs 
more  often  than  chance  will  account 
for ;  more  often  than  might  rationally 
be  expectfld  if  the  coincidence  were 
casaaL  We  have  to  decide,  therefore, 
what  degree  of  frequency  in  a  coinci- 
dence chance  will  account  for.  And 
to  this  there  can  be  no  general  answer. 
We  can  only  state  the  principle  by 
which  the  answer  must  t>e  determined: 
the  answer  itself  will  be  different  in 
every  different  case. 

Suppose  that  one  of  the  phenotnena, 
A,  exists  always,  and  the  other  pheno- 
menon, U,  only  occasionally ;  it  fol- 
lows that  every  instance  of  E  will  be 
on  instance  of  iU  coincidence  with  A, 
and  yet  the  coincidence  will  be  merely 
casual,  and  not  the  result  of  any  con- 
nection between  them.  The  fixed 
stars  have  been  constantly  in  exist- 
ence since  the  beginning  of  human 
experience,  and  all  phenomena  that 
have  come  under  human  observation 
have,  in  every  single  instance,  co- 
exilted  with  them  ;  yet  this  coinci- 


dence, though  equally  Invariable  with 
that  which  exists  between  any  of 
those  phenomena  and  its  ovro  cause, 
does  not  prove  that  the  stara  are  its 
cause,  nor  that  they  are  in  any  wise 
connected  with  It  As  strong  a  case 
of  coincidence,  therefore,  aa  csji  pos- 
sibly eiiat,  and  a  much  stronger  ona 
in  point  of  mere  frequency  than  most 
of  those  which  prove  laws,  does  not 
here  prove  a  law.  Why?  because, 
since  the  stars  exist  always,  they 
matt '  CD-exist  with  every  other  phe- 
nomenon,   whethec    connected    with 

formity,  great  though  it  be,  is  no 
greater  than  would  occur  on  the  sup- 
position that  no  such  connection  eidstB. 
On  Uie  other  hand,  suppose  that 
we  were  inquiring  whether  there  be 
any  connection  between  rain  and  any 
particular  wind.  Rain,  we  know, 
occasionally  occurs  with  every  wind  ; 
therefore  the  connection,  if  it  existsj 
cannot  be  an  actual  law  :  but  still, 
rain  may  be  connected  with  some 
particular  wind  through  causation ; 
that  is,  though  they  cannot  be  always 
effects  of  the  same  cause,  (for  IF  so, 
they  would  regularly  co-exist,)  there 
may  be  some  causes  common  to  the 
two,  BO  that  in  so  far  as  either  is  pro- 
duced hy  those  common  causes,  they 
will,  from  the  laws  of  the  causes,  be 
found  to  co-exist.  How,  then,  shall 
we  ascertain  thiaf  The  obvious 
answer  ia,  by  observing  whether  rain 
occurs  with  one  wind  more  frequently 
than  with  any  other.  That,  however, 
Is  not  enough ;  for  perhaps  that  one 
wind  blows  more  frequently  than  any 
other  ;  so  that  its  blowing  more  fre- 
miently  in  rainy  weather  is  no  more 
than  wonid  happen,  althmigh  it  had 
no  connection  with  the  causes  of  nun, 
provided  it  were  not  connected  with 
causes  adverse  to  r^n.  In  England, 
westerly  winds  blow  during  about 
twice  as  great  a  portion  of  the  year 
as  CRsteTly.  If,  therefore,  it  runs 
only  twice  as  often  with  a  westerly 
aa  wltii  an  easterly  wind,  we  have  no 
reason  to  infer  that  any  low  of  nature 
is  concerned  In  the  coincidence.     If 
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U  nuns  more  tbui  twloe 
may  be  lure  that  Kane 
cemed ;  either  there  ia  » 
nature  which,  in  this  otimate,  tends 
to  produce  both  rain  and  ft  westerly 
wind,  or  a  wmterlj  wind  baa  Itself 
some  tendency  to  produce  rain.  Bat 
if  It  rains  leea  tban  twice  as  often, 
we  may  draw  a  directly  opposite  in- 
ference :  the  one,  {ostead  of  being  a 
cause,  or  connected  with  causes,  of 
(he  other,  must  be  connected  with 
causes  adverse  t«  It^  or  with  the 
•  absence  of  some  cause  which  pro- 
duces it;  and  though  it  may  still 
rain  mnck  oftener  with  a  westerly 
wind  than  with  an  easterly,  so  far 
would  this  ba  from  proving  any  con- 
nection between  the  phenomena,  that 
the  connection  proved  would  be  be- 
tween rain  and  an  easterly  wind,  to 
which,  ]□  mere  frequency  of  ooinci- 
dence,  it  is  less  allied. 

Here,  then,  are  two  examples :  in 
one,  the  greateat  possible  frequency 
of  coincidence,  with  no  instance  what- 
eirer  to  tlie  contrary,  does  not  proTO 
that  there  is  any  law ;  in  the  other,  a 
much  less  frequency  of  coincidence, 
even  when  non-coincidence  is  still 
mure  frequent  does  prove  that  there 
is  a  law-  In  both  cases  the  principle 
is  the  same.  In  both  we  consider  the 
positive  frequency  of  the  phenomena 
themselves,  and  how  great  frequency 
(rf  coincidence  that  must  of  itseU 
bring  about,  without  supposing  any 
connection  between  them,  provided 
there  be  no  repugnance ;  provided 
neiCber  be  connected  with  any  cause 
tending  to  fmstrate  the  other.  If 
we  find  a  greater  frequency  of  coin- 
cidence than  this,  we  condude  that 
there  !s  some  connection ;  if  a  less 
frequency,  that  there  is  some  repug- 
nance. In  the  former  case,  we  con- 
clude that  one  of  tbs  phenomena  can 
under  some  circumstances  cause  the 
other,  or  that  there  exists  something 
capable  of  causing  them  both  ;  in  the 
latter,  that  one  of  them,  or  some  cause 
which  produces  one  of  them,  is  cap- 
able of  counteracting  the  production 
oi  the  other.   We  have  thua  to  deduct 


from  the  observed  fre<|Uency  of  coin- 
cidence aa  much  as  may  l>e  the  effect 
of  chance,  that  is,  of  the  mere  fre- 
quency  of  the  phenomena  themselves ; 
and  if  anything  remains,  what  does 
remain  Is  the  retddnal  fact  which 
proves  the  existence  of  a  law. 

The  fre<iuency  of  the  phenomena 
can  only  be  ascertained  within  definite 
limits  of  apace  and  time  ;  depending 
as  it  does  on  the  quantity  and  distri- 
bution of  tfae  primeval  natural  ^enta, 
of  which  we  can  know  nothing  be- 
yond the  boundaries  of  human  obser- 
vation, since  no  lav,  no  regularity, 
can  be  traced  in  It.  enabling  us  to 
infer  the  Unknown  from  the  known. 
But  for  the  present  purpose  this  is  no 
disadvant^e,  the  question  being  con- 
fined within  the  same  limite  as  the 
data.  The  coincidences  occurred  in 
certain  places  and  times,  and  within 
tbosa  we  can  estimate  the  frequency 
with  which  such  coincidences  would 
be  produced  by  chance.  It,  then,  we 
find  from  observation  that  A  exists 
in  one  case  out  of  every  two,  and  B 
in  one  case  out  of  every  three  ;  then, 
if  there  be  neither  connection  nor  re- 
pugnance between  them,  or  lietween 
any  of  their  causes,  the  instances  in 
which  A  and  B  will  both  exist,  that 
is  to  say,  will  co-exist,  will  be  one 
case  in  every  six.  For  A  exists  in 
three  cases  out  of  six :  and  B,  exist- 
ing in  one  case  out  of  every  three 
without  regard  to  the  presence  or 
absence  of  A,  Will  exist  m  one  case 
out  of  those  three.  There  will  there- 
fore be,  of  the  whole  number  of  coses, 
two  in  which  A  exists  without  B ; 

which  neither  E  nor  A  exists,  and 
one  case  out  of  six  in  which  they  both 
exist  If,  (hen,  in  point  of  fact,  they 
Kte  found  to  co-exist  oftener  than  in 
one  case  out  of  six,  and,  consequently, 
A  does  not  exist  without  B  so  often 
as  twice  in  three  times,  nor  B  without 
A  so  often  as  once  in  every  twice, 
there  is  some  cause  in  existence  which 
tends  to  produce  a  conjunction  between 
A  and  B. 
Generalising  tbe  result,  we  may  sny; 
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that  if  A  oecuni  id  a  larger  propnrti 
of  tba  coses  where  B  is  than  of  the 
Cksea  where  B  U  not,  then  w: 
nlso  occur  in  a  larger  proportion  of 
ths  cases  where  A  is  than  of  the  ca«es 
where  A  ia  not,  and  there  is 
oonnection  through  caniiation  bet 
A  and  B.  It  we  could  ascend  b 
causes  of  the  two  phenomena,  we 
should  Bnil,   at  same   stage,   e'"- 


I  both ;  tad  if  we 
could  ascertain  what  these  are, 
could  frame  a  generalisation  which 
would  be  true  witboat  reatrictit 
place  or  time ;  but  until  we  ca: 
so,  the  fact  of  a  connectiim  between 
the  two  phenomena  remuna  an 
pirical  law. 

§  3.  HavinE  considered  in  what 
manner  it  ma;  be  determined  whether 
anif  given  coDJunction  of  phenomena 
is  casual  or  lie  result  of  some  law, 
to  complete  the  theory  of  chance  it 
ia  necessary  that  we  should  now  con- 
sider those  effects  which  are  parti; 
the  result  of  chance  and  partly  of 
law,  or,  in  other  words,  in  which  the 
effects  oF  casual  conjunctions  of  ci 
■re  habitually  blended  in  one  result 
with  the  effects  of  a  constant  cause. 

This  is  a  case  of  Composition  of 
Causes  ;  and  the  peculiarity  of  it  is, 
that  instead  of  two  or  mora  causes 
intermixing  their  effects  in  »  regular 

~ ~""""  ""  ise  of  one  another,  we 

nstant  canae,  prodiic- 
rhich  is  successively 
ies  of  Tariable  causes, 
sr  advances,  the  ap- 
a  vertical  position 


T  with  t> 
1   effecl 


mg 

modified  b;  a . 

Thus,  as  siunme: 

prooch  of  the  sun 

tends  to  produce 

of  temperature  ;  but  with  this  effect 

of  a  constant  cause  there  are  blended 

the  effects  of  many  variable  causes, 

winds,    clouds,    evaporation,    electric 

Bgendes  and  the  like,   bo  that  the 

temperature  of  any  given  day  depends 

'a  [tart  on  these  fleeting  causes,  and 


only  in  part  o 


the  c 


If  the  effect  of  the  constant  cause  is 
always  accompanied  and  disguised  by 
effects  of  variable  causes,  it  is  impos- 


sible to  ascertain  the  law  of  the  con- 
stant cause  in  the  ordinal?  manner, 
by  separating  it  from  all  other  causes 
and  observing  it  apart-  Hence  arises 
the  necessity  of  an  additional  rule  of 
experimental  inquiry. 


,  the 


n  of  s 


liable  to  be  interfered  with,  not  steadily 
by  the  same  cause  or  causes,  but'  by 
different  causes  at  different  times, 
and  when  these  are  so  frequent,  or  so 
indeterminate,  that  we  cannot  pos- 
sibly exclude  all  of  them  from  any 
experiment,   thongh    we   mav   vary 

U>  ascertain  what  is  the  effect  of  all 
the  variable  causes  taken  together. 
In  order  to  do  this,  we  make  as  many 
trials  as  possible,  preserving  A  invari- 
able. The  result  of  these  different 
trials  wilt  naturally  be  different,  since 
the  Indeterminate  modifying  causes 
are  different  in  each  ;  if,  then,  we  do 
not  End  these  results  to  be  progressive, 
but,  on  the  contrary,  to  oscillate  about 
a  certain  point, one experimentgiving 
a  result  a  little  greater,  another  a 
little  less,  one  a  result  tending  a  little 
more  in  one  direction,  another  a  little 
the  contrary  direction ; 
' '  lie  point  doi 
^ts  of  expeiimen 
(tajten  m  as  great  a  variety  of  cir- 
cumstances as  possible)  yield  the  same 
mean,  provided  only  they  be  snffi- 
ciently  numerous ;  then  that  mean  or 
average  result  is  the  part  in  each 
experiment  which  is  due  to  the  cause 
A,  and  is  the  effect  which  would  have 
been  obtained  if  A  could  have  acted 


alone  ;  the  < 


■iable. 


I  the 


iSect  of  chance,  that  is,  of  ci 
co-existence  of  which  with  the  cause 
A  was  merely  casual.  The  test  of 
the  sufficiency  of  the  induction  in  this 
case  is,  when  any  increase  of  the 
number  of  trials  from  which  the  aver- 
age is  struck  does  not  materially  alter 
the  average. 

This  kind  of  elimination,  in  which 
we  do  not  eliminate  any  one  aasign- 
',,  but  the  multitude  of  float- 

...„  icnable  ones,  may  be  termed 

the   ElimbiatioD    of    Chance,      We. 
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ivdit,  to 
f  tbe  effects  of  the  onaToid- 
if  each  indiTidnoI  eipei 
menL     When  them  ia  no  pemuuisi 
cause  such  as  would  produce  a  tei 
dency  to  error  peculiarly  in  one  direc- 
tion, we  are  warranted  by  eipetience 
in  asauming  that  the  ernt»  on 
side  will,  in  a,  certain  number  of 
perimenta,  about  balance  th«  en 
OD  the  ooDtrary  side.     We  therel 
repeat    the    experiment,  until   an; 
change  which  is  produced  in  the  aver- 
age of  the  whole  by  further  repeti- 
tion falls  witbia  limits  of  error  con- 
nstent  with  the  degree  of  accuracy 
required  by  the  purpose  we  have  '- 


3  4.  In  the  mppodtion  bithert 
made,  the  effect  of  we  constant  caua 
A  hu  been  assumed  to  form  so  great 
and  conspicuous  a  part  of  the  general 
result,  that  its  existence  never  could 
be  a  matter  of  uncertainty,  and  the 
object  of  the  eliminating  procesi 
only  to  ascertain  Aow  miKh  is  1 
butable  to  that  cause;  what  i 
exact  law.  Cases,  however,  occ 
which  the  effect  of  a  constant  cat 
BO  small,  compared  with  that  of  . 
of  the  changeable  causes  with  which 
it  is  liable  to  be  cnsually  conjoined, 
that  of  itself  it  escapes  notice,  and  the 
very  existence  of  any  effect  arising 
from  a  constant  cause  is  first  learnt 
by  the  prooasa  which  in  general  serves 
only  for  ascertaining  the  quantity  of 
that  effect.    Thia  case  of  Induction 


.th«M 
ire  aiutlr  the  sa 
Inquiry,  is  not  I 


tit  at- 


tiwoiyfi 
.    IfOw 

, . J  on  (he  othtr, 

(thSAe  last  beln^  f«w«r  but  greater,)  the 
elleiit  du«  lo  the  laTorUble  cause,  us  dls- 
tinet  fmn  the  variable  nuc,  wf  II  not  edo- 
clda  with  the  average,  but  will  be  elUur 
below  or  above  the  aversge,  thr  ■' — '-" — 
bdog  towards  the  dde  on  ' 


followa.  A 
■  be  chiefly, 
and  not  known  not  to  be  wholly,  deter- 
mined by  changeable  oaoses.  If  it  be 
wholly  so  prodnced,  then  if  the  aggre- 
gate be  talcen  of  a  sufficient  nnmber 
of  instances,  the  effects  of  these  dif- 
ferent causes  will  cancel  one  another. 
If,  therefore,  we  do  not  find  this  to 
be  the  case,  but,  on  the  contrary,  after 
such  a  number  of  trials  has  been 
made  that  no  further  increase  altera 
the  average  result,  we  End  that  aver- 
age to  be,  not  zero,  but  some  other 
quantity,  about  which,  though  small 
in  comparison  with  the  total  effect, 
the  effect  nevertheless  oscillates,  and 
which  is  the  middle  point  in  its  oscil- 
lation ;  we  may  conclude  this  to  be 
the  effect  of  some  constant  cause : 
which  cause,  by  some  of  the  methods 
already  treated  of,  we  may  hope  to 
detect  This  may  be  called  the  dii- 
cmety  cf  a  raidaal  phenimaum  by 
eliminaling  tht  ^tttt  of  chance. 

It  is  in  this  manner,  for  example, 

that  loaded  dice  may  be  discovered. 

Of  course   no  dice  ue  so  clumsily 

loaded  that  they  must  always  throw 

certain  numbers  ;  otherwise  the  fraud 

would  be   instantly  detected.      The 

loading,    a  constant    canse,   mingles 

with  the  changeable    causes  which 

determine  what  cast  will  be  thrown 

in  each  individual  instance.     If  the 

dice  were  not  loaded,  and  the  throw 

re  left  to  depend  entirely  on  the 

mgeable  causes,  these   in  a  lufB- 

nt    number   of    instances    wonid 

lance  one  another,  and  there  would 

be  no  prepcnderant  nunriier  of  throws 

greatest  numbST  of  Instanoes  ore  found. 
This  foUowa  from  a  trutb,  sacartalned  boUi 
iUval;  and  deductively,  tbst  smsil 
_.  -.tiensfrom  tbetruflcentAl  paint  am 
gfeotly  more  tnougDt  than  lnr«  ones. 
His  msth<niatioat  law  U,  "  that  the  moat 
profeaU*  detsnlnatfon  of  one  or  uk 


o-davluloiu.     

Bm  Oil  prinai[Aa 


slated,  and  Its ' 
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of  5n;  one  kbib  If,  therefore,  after 
such  A  number  of  trials  tbot  no  fur- 
ther iacrease  oi  their  number  has 
»ny  material  effect  upon  the  average, 
ire  find  a  preponderance  in  favour  of 
a  particuliu'  throw,  we  may  conclude 
with  assurance  that  there  is  s 
constaat  causa  acting  in  favoui 
that  throw,  or,  in  other  words,  that 
the  dice  ore  not  fair  ;  and  the  i 
amount  of  the  ucfainiesB.  1 
similar  manner,  what  is  oalled  the 
diurnal  variation  of  the  barometer, 
which  is  very  small  compared 
the  variatioOB  arising  from  the 
gular  obanges  in  the  state  of  the 
atmosphere,  was  disouvered  by 

Cing  the  average  height  of  the 
ometer  at  different  houra  of  the 
day.  When  this  comparison  was 
made,  it  was  found  that  there  was 
a  small  differenoe,  which  on  the 
average  was  constant,  however  the 
absolute  quantities  might  vary,  and 
which  difference,  therefore,  must  be 

the  effect  of  a  constant  cause.  This 
cause  was  afterwards  asoertuned, 
deductively,  to  be  the  rarefaction  of 
the  air,  occasioned  by  the  increase  of 
temperature  as  the  day  advances, 

g  J.  After  these  general  remarks 
on  the  Datura  of  cbonce,  we  are  pre- 
pared to  consider  in  what  manner 
assurance  may  be  obtiuned  that  jt 
conjunction  between  two  phenomena, 
which  has  been  observed  a  eertua 
rinuiber  of  times,  is  not  casual,  but  a 
result  of  causation,  and  to  be  received 
therefore  as  one  of  the  uniformitJes 
of  nature,  though  (until  accounted 
for  <l  priori)  only  as  an  empirical 
law. 

We  will  suppose  the  strongest  case, 
namely,  that  the  phenomenon  B  has 
never  been  observed  cicept  in  con- 
junction with  A-  Gven  then,  the 
probability  that  thav  are  connected 
is  not  measured  by  the  total  number 
of  instances  in  which  they  have  been 
found  together,  but  by  the  excess  of 
that  number  above  the  number  due 
to  the  absolute  frei^ueucjr  of  A.  If, 
for  example,   A  exists  always,  and 


therefore  co-exists  with  everything 
no  number  of  instances  of  its  co- 
existence with  B  would  prove  a  eon< 
nection  ;  aa  in  our  example  of  the 
fixed  sUra.  If  A  be  a  fact  of  such 
common  occurrence  that  ft  may  be 
presumed  to  be  present  tn  half  of  all 
the  esses  that  occur,  and  therefore 
in  half  the  cases  in  which  B  occurs, 
it  is  only  the  proportional  exeesa 
above  half  that  Is  to  be  reckoned  aa 
evidence  towards  proving  a  conoeo- 
tion  between  A  and  B, 

In  addition  to  the  question.  What 
Is  the  number  of  cotncidencea  which, 
on  an  average  of  a  great  mullafode 
of  trials,  may  be  expected  to  arise 
from  chance  alone  ?  there  is  also 
another  question,  namely,  Of  what 
extent  of  deviation  from  that  average 
is  the  occurrence  credible,  from  chance 
alone,  in  some  number  of  instances 
auialler  than  that  required  tor  strik- 
ing a  fair  average  ?  It  is  not  only  to 
bo  considered  what  is  the  genend 
result  of  the  chances  in  the  long-mn, 
but  also  what  are  the  extreme  limits 
of  variation  from  the  general  result 


qu' 

the  former  beyond  that  already  give 
to  it,  belong  to  what  matbemattclaT 
term  the  Doctrine  of  Chances,  or,  in 
a  phrase  of  greater  pretension,  the 
Theory  of  Probabilities. 


CHAPTER  XVIII. 

Of  THK  CA£dTl[,AT10H  0 

%  I.  "  Pbobabilftt,"  says  laaplace,* 

"  has  reference  partly  t«  our  igno[»nc^ 
partly  to  our  luiowledge.  We  know 
that  among  three  or  more  events,  oni^ 
and  on]y<Hie,  must  hiqipen  ;  hot  there 
is  nothing  leading  na  to  believe  thM 
any  one  of  thsm  will  happen  rather 
than  the  oliierB.     In  this  state  of 


OF  THE  CALCULATION'  OF  CHANGES. 


indeclaioa.  It  ia  impossible  for  us  to 
pronoanoe  with  certainty  on  their 
pccarrence.  It  is,  however,  pTobable 
that  any  one  of  these  events,  selected 
■t  plesBure,  will  not  take  place  ;  be- 
cause we  pecceivB  Baveral  cases,  all 
equally  possibie,  which  exclude  its 
at,  and  only  one  which  fav- 


"  The  theoi;  of  choucea  conusts  ia 
leduoiiig  all  events  of  the  same  kind 
to  a  certain  number  of  cases  equally 
possible,  that  is,  such  that  we  are 
equally  uitdeeided  as  to  their  exist- 
ence ;  and  in  determining  the  number 
of  these  cases  which  are  favouiabla 
to  the  event  of  which  the  probability 
is  soogbt  The  ratio  of  that  number 
to  the  number  of  all  the  possible  cases 
is  ths  measure  of  the  probability ; 
which  b  thus  a  [raction,  having  foe 
its  numerator  the  numbsr  of  cases 
favourable  to  the  event,  and  for  its 
denominator  the  number  of  all  the 
cases  wbioh  are  poaaible." 

To  a  calculation  of  ohanoes,  then, 
according-  to  Laplace,  two  thmga  ars 
neoessaiy :  we  must  know  that  of 
several  events  some  one  will  cert^nly 
happen,  and  no  mure  than  one ;  and 
we  must  not  know,  not  have  any 
reason  to  expect,  that  it  wilt  be  one 
of  these  events  rather  than  another, 
It  has  been  contended  that  these  are 
not  the  only  requisites,  and  that  La- 
place  has  overlooked,  in  the  general 
theoretical  statement,  a  necessary  part 
of  the  foundatickn  of  the  doctrine  ' 
chances.  To  be  able  (it  has  b 
said)  to  pronounce  two  events  equally 
probable,  it  is  not  enough  that  w* 
■boiild  Imow  that  one  or  the  other 
most  h^pen,  and  should  hav 
grounds  for  conjecturing  which, 
perienov  must  have  abowu  that  (he 
two  events  are  of  equally  frequent 
occurrence.  Why,  in  tossing  up  a 
halfpenny,  do  we  reckon  it  equally 
probable  that  we  shall  throw  cross 
or  pile  T  Because  we  know  that  in 
any  great  number  of  throws, 
and  pile  are  thrown  about  equally 
often ;  and  that  tbe  more  tfanws  v 
make,  the  more  nearly  Ute  eqnalit; 


perfect.  We  may-  know  this  if  we 
please  by  actual  experiment ;  or  by 
the  daily  experience  which  life  affords 
of  events  of  the  same  general  char- 
acter ;  or  deductively,  from  the  effect 
of  inechanioal  laws  on  a  symmetrical 
body  acted  upon  by  forces  vaijing 
indefinitely  in  quantity  and  direction. 
We  may  know  it,  in  short,  either  by 
ipeoilic  experience,  or  on  the  evidence 
of  our  general  knowledge  of  nature. 
But,  in  one  way  or  the  other,  we 
must  know  it,  to  justify  us  in  calling 
the  two  events  equally  probable  ;  and 
if  we  knew  it  not,  we  should  proceed 
as  much  at  haphazard  in  staking 
equal  sums  on  the  result  as  in  laying 

This  view  of  the  subject  was  taken 
in  the  first  edition  of  the  present 
work;  but  I  have  since  become  con. 
vineed  that  the  theory  of  chances,  as 
conceived  by  Laplaoe  and  by  mathe- 
maticians genenuly,  has  not  the  funda- 
mental fallacy  whioh  I  had  ascribed 

We  must  remember  that  the  proba- 
bility of  an  event  is  not  a  quality  of 
the  event  itself,  hut  a  mere  name  for 
the  degree  of  ground  whioh  we,  or 
some  one  else,  have  for  expecting  it! 
The  .probability  of  an  event  to  on* 
person  is  a  different  thing  from  the 
probability  of  the  same  event  to  an- 
other, or  to  the  same  person  after 
he  has  aoquired  additions!  evidence. 
The  probabihtj  to  me  that  an  indi- 
vidu^  of  whom  I  know  nothing  but 
his  name  will  die  within  the  year,  is 
totally  altered  by  ray  being  told,  the 
next  minute,  that  he  is  in  the  last 
stage  of  a  consumption.  Yet  this 
makes  no  difference    in   the   event 

which  it  depends.  Eveiy  event  is 
in  itself  curtain,  not  probaUe :  if  we 
knew  all,  wt:  should  either  know  posi- 
tively that  it  will  happen,  or  positively 
that  it  will  not.  But  jt«  probability 
to  us  meanslthe  degree  of  eipsctatiun 
of  its  occurrence,  which  we  are  war- 
lanted  in  entertaining  by  our  present 
evidenoa 

Bearing  this ,  in  ijiindi  I  think  ^ 


hJ\yi 


muat  be  admitted,  that  even  vhen 
WB  ha»B  no  knowledge  whatever  ( 
guide  our  expectatiuDB,  except  th 
knowledga  that  what  happens  mui 

possibilitioa,  we  may  gtill  reasonably 
judge  that  one  Buppoaition  is  more 
probable  to  ui  than  another  Biipposi- 
tioD  ;  and  if  we  have  an;  interest  at 
stake,  we  shall  best  provide  for  it  bj 
acting  couf  onnably  to  that  judgment. 

5  2.  Suppose  that  we  are  required 
to  take  a  ball  from  a  box,  of  which 
wa  only  know  that  it  contains  balls 
both  black  and  white,  and  none  of 

Jr  other  colour.  We  know  that  the 
1  we  select  will  be  either  a  black 
or  a  white  ball ;  but  we  bavi 
ground  for  eicpecting  black  rather 
than  white,  or  white  rather  than 
block.  In  that  case,  if  we  are  obliged 
to  make  a  choice,  and  to  stake  some- 
thing on  one  or  the  other  supposition, 
it  will,  as  a  question  of  prodence,  be 
perfectly  indifferent  which ;  and  we 
shall  act  precisely  as  we  should  have 
acted  if  we  had  known  beforehand 
that  the  box  contained  an  equal 
number  of  black  and  white  balls. 
But  though  our  conduct  would  be 
tiie  same,  it  would  not  lie  founded 
on  any  surmise  that  the  balls  were 
in  fact  thus  equally  divided,  for  we 
inight,  on  the  contrary,  know,  by 
autbentio  information,  that  the  bin: 
contained  ninety-nine  balls  of  one 
colonr,  and  only  one  of  the  other ; 
still,  if  we  are  not  told  which  colour 
has  only  one,  and  which  has  ninety- 
nine,  the  drawing  of  a  white  and  of  a 
black  ball  will  be  equally  probable  to 
us;  we  shall  have  no  reason  for  staking 
anything  on  the  one  event  rather  than 
on  the  other  ;  the  option  between  the 
two  will  be  a  matt^  of  indifference  ; 
in  other  words,  it  will  be  an  even 

But  let  a  now  be  sui^Kned  that 
instead  ol  two  there  are  three  colouis 
— white,  black,  and  i«d ;  and  that  we 
are  entirely  ignorant  of  the  proportion 
in  which  they  are  mingled.  We  should 
then  have  no  reason  for  expecting  one 


mor«  than  another,  and  if  obliged  to 
bet,  should  venture  our  stoke  on  red, 
white,  or  black,  with  equal  indiffer- 
ence. But  should  we  be  indifferent 
whether  we  betted  for  or  against 
some  one  colour,  as,  for  instance, 
white?  Surely  not.  From  the  very 
fact  that  black  and  red  are  each  ot 
them  separately  equally  probable  to 
us  with  white,  the  two  together  uiust 
be  ttrice  as  probable.  Wa  should  in 
this  caae  expect  not-white  rather  than 
white,  and  so  muoh  rather,  that  we 
would  lay  two  to  one  upon  it.  It  is 
true,  there  might,  for  anght  we  knew, 
be  more  wliite  balls  than  black  and 
red  together ;  and  if  bo,  our  bet  would, 
if  we  knew  more,  be  seen  to  be  a  dis- 
advantageous one.  But  so  also,  for 
aught  wo  knew,  might  there  be  more 
red  balls  than  black  and  white,  or 
more  black  balls  than  white  and  red, 
and  in  such  case  the  effect  of  additional 
knowledge  would  be  to  prove  to  us 
that  our  bet  was  more  advaut^eous 
than  we  had  suppoeed  it  to  be.  There 
ia  in  the  existing  state  of  our  know- 
ledge a  rational  probability  of  two  to 
one  against  white ;  a  probability  fit 
to  be  made  a  basis  of  conduct  No 
reasonable  person  would  lay  an  even 
wager  in  favour  of  white  against 
black  and  red  ;  though  against  block 
alone,  or  red  alone,  he  might  do  so 

Ithout  imprudence. 

The  common  theory,  therefore,  of 
the  calcntatjon  of  chances  appears  to 
be  tenable.  Even  when  we  blow  no- 
^  except  the  number  of  the  pos- 
ond  mutually  excluding  con- 
tingencies, and  are  entirely  ignorant 
of  their  comparative  frequency,  wa 
may  have  grounds,  and  grounds  nu- 
merically appreciable,  for  acting  on  one 
supposition  rather  than  on  another ; 
and  this  is  the  meaning  of  Proba- 
bility. 

3  3-  The  principle,  however,  on 
which  the  reasoning  proceeds  Is  suf- 
ficiently evident.  It  is  the  obvious 
one,  that  when  the  cases  which  exist 
are  shared  among  several  kinds,  it  is 
impossible  that  taeh  of  those  kinds 
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sbould  be  a  majority  of  tbe  whole : 
OD  the  contrary,  there  must  be  s 
majority  against  each  kinil,  except 
one  at  most ;  and  if  any  kind  has 
more  than  ite  share  in  proportion  to 
the  total  nuin)>er,  the  others  collec- 
it  have  less.     Granting  this 


;  that  V 


no  ground  tor  selecting  any  one  kind 
aa  more  likely  than  the  rest  to  surpass 
the  average  proportion,  it  follows  that 
we  cannot  rstioDBlly  presume  this  of 
any  ;  which  we  should  do  if  we  were 
to  bet  in  favour  of  it,  receiving  less 
oddg  than  in  the  ratio  of  the  number 
oE  the  other  kinds.  Even,  therefore, 
in  this  extreme  case  of  the  calculation 
of  probabilities,  which  does  not  rest  on 
special  experience  at  all,  the  logical 
groimd  of  the  process  is  our  knowledge, 
such  knowledge  as  we  then  have,  of 
the  laws  governing  tbe  frequency  of  oc- 
carreoce  of  the  different  cases  ;  but  in 
this  cane  the  knowledge  is  limited  to 
that  which,  being  universal  and  axio- 
matic, does  not  require  reference  to 
speoifio  experience,  or  to  any  con- 
aideratious  arising  out  of  the  special 
nature   of    the    problem   under   dis- 


oE  knowledge,  I  can 
in  which  we  ought  to  be  satisfied  with 
such  an  estimate  of  chances  as  this  ; 
an  estimate  founded  on  the  absolute 
miuiraura  of  knowledge  respecting  the 
subject.  It  is  plain  that,  in  the  case 
of  the  coloured  balls,  a  very  slight 
ground  of  surmise  that  the  white  balls 

oE  the  other  colours  would  suffice  to 
vitiate  the  whole  of  the  calculations 
made  in  our  previous  state  of  in- 
diSerecce.  It  would  place  us  in 
that  position  of  more  advanced  know- 
ledge, in  which  the  probabilities,  to 
us,  would  be  different  from  what  they 
were  before  ;  and  in  estimating  these 
new  probabilities  we  should  have  to 
proceed  on  a  totally  different  set  of 
data,  furnished  no  longer  by  mere 
counting  of  possible  suppositions,  but 


by  specific  knowledge  oE  facts.  Such 
data  it  should  always  be  our  en- 
deavour to  obtain ;  and  in  all  inquiries, 
unless  on  subjeots  equally  beyond  the 
range  of  our  means  of  knowledge  and 
our  practical  uses,  they  may  be  ob- 
tained, if  not  good,  at  least  better 
than  none  at  alL* 

It  is  obvious,  too,  that  even  when  tbe 
probabilities  ore  derived  from  observa- 
tion and  experiment,a  very  alight  im- 
provement in  the  dabt,  by  better  obser- 
vations, or  by  taking  into  fuller  con- 
sideration the  special  circumstances 
of  the  case,  is  o£  more  use  than  the 
most  elaborate  application  oE  the  cal- 
culus to  probabilities  founded  on  the 
data  in  their  previous  state  of  in- 
feriority. The  neglect  of  this  obvious 
reflection  has  given  rise  to  misapplica- 
tions of  the  calculus  of  probabilities 
which  have  mode  it  the  real  opotro- 
brium  of  mathematics.  It  is  sufficient 
to  refer  to  tbe  applications  made  of 
it  to  the  credibility  of  witnesses,  and 
to  the  correctness  of  the  verdicts  of 
juries.  In  r^ard  to  the  firat,  common 
sense  would  dictate  that  it  is  im- 
possible to  strike  a  general  average  of 
'  It  even  ftppeara  to  me  that  the  calcula- 
tion of  chancw,  where  there  are  no  data 
grounded  either  on  special  experience  or 

''' :;!s 
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ivoty  distinct  atiade  to 


Duld  depend  whe 
some  particular  co 


Clin  on  an  avcraife  a  cerraia  nmn- 
^ea  In  every  hundred  cr  thousand, 
Li  not  require  to  know  anythine 
tbo  froqiiency  or  of  the  number  oi 
'  poaslbliitlea. 


354  ^^"^* 

the  veradtj,  and  other  qualificatimw 
for  trae  teitimon;,  of  muilcind,  or  nf 
U17  clan  uf  (bem  ;  and  even  if  it  were 
poasible,  tbe  employment  of  it  fof 
luch  A  purpote  impliei  »  raiuppre- 
hensionof  the  UM  of  averages  :  which 
serve  indeed  to  protect  those  whose 
interest  it  at  stake  against  mistaking 
the  general  result  o(  large  masses  of 
instances,  but  ore  of  extremely  small 
value  as  grounds  of  expectation  in  ony 
one  individual  instance,  unless  the  case 
be  one  of  those  in  which  the  great 
majority  of  individual  inetancea  do 
not  diSer  moob  from  the  aveiags. 
In  the  case  of  a  witness,  persons  of 
common  sense  would  draw  their  con- 
clusions from  the  d^ree  of  consis- 
tency o[  his  statements,  his  conduct 
under  cross-examination,  and  the  re- 
lation of  the  cose  itself  to  his  interests, 
his  partialities,  and  his  mental  capa- 
city, instead  of  applying  so  rude  h 
'  '  I  (even  if  it  were  capable  of 
srified)  as  the  ratio  between 
ber  of  tme  and  the  number  of 
a  which  he  may 
be  Buppoaed  to  make  In  the  coarse  of 
his  life. 

Again,  on  the  subjeot  of  juriei,  or 
other  tribunals,  some  mathematicians 
Imve  set  out  from  the  propasition  that 
the  judgment  of  any  one  judge  or 
juryman  is,  at  least  in  some  small 
degree,  more  likely  to  be  right  than 
wrong,  and  have  concluded  that  the 
chance  of  a  number  of  peraons  con- 
curring in  a  wrong  verdict  is  dimi- 
nished the  more  Uie  number  is  in- 
creiued  ;  so  that  if  the  judges  are  only 
made  snfBciently  numerous,  the  cor- 
rectness of  tbe  judgment  may  be 
reduced  almost  to  oertainty.  I  say 
nothing  of  the  disregard  shown  to  the 
effect  produced  on  the  moral  position 
of  the  judges  by  multiplying  their 
numbers ;  Uie  virtual  destruction  of 
their  individual  responsibility,  and 
weakening  of  the  application  of  their 
minds  to  the  subjeot.  J  remark  only 
the  fallacy  of  reasoning  from  a  wide 
average  to  cases  necessarily  differing 
'  'y  from  any  average.  It  may  lie 
lat,  taking  all  causes  one  with 


greatly  fro: 


another,  the  opbion  of  any  one  of  the 
judges  would  be  oftener  right  than 
wrong ;  but  the  ai^fument  forgets  that 
in  aU  but  the  more  simple  cases,  in  all 
oases  iu  which  it  is  really  of  much 
conseqnence  what  the  tribunal  is,  the 
proposition  might  probably  be  ra- 
id ;  besides  which,  the  cause  of 
',  whether  arising  from  the  intri- 
cacy of  the  case  or  from  some  commou 
prejudice  or  mental  infirmity,  if  it 
acted  upon  one  judge,  would  be  eitre- 
mely  likely  to  im^ect  all  the  others  in 
the  same  manner,  or  at  least  a  majo- 
rity, and  thus  render  a  wrong  instead 
of  a  right  decision  mors  probable,  tbe 
more  the  number  was  increased. 

These  are  but  samples  of  the  erron 
frequently  committed  by  men  who, 
having  made  themselves  familiar  with 
the  difficult  formuisi  which  algebra 
affords  for  the  estimation  of  cbancea 
under  suppositions  of  »  complex  cha- 
racter, like  better  to  employ  those 
formula  in  computing  what  are  th« 
probabilities  to  a  person  half  informed 
abont  a  case,  than  to  look  outfor  means 
of  being  better  informed  Before 
applying  the  doctrine  of  chances  to 
any  scientific  purpose,  the  foundation 
must  be  laid  for  an  evaluation  of  the 
chances,  by  possessing  ourselves  of  the 
utmost  attainable  amount  of  positive 
knowledge.  The  knowledge  required 
is  that  of  the  comparative  frequency 
with  which  tbe  different  events  in  fact 
occur.  For  the  purposes,  therefore, 
of  the  present  work,  it  is  allowable, 
to  suppose  that  conclusions  respecting 
the  probability  of  a  fact  of  a  particular 
kind  rest  on  our  knowledge  of  the 
proportion  between  the  cases  in  which 
facts  of  that  kind  occur  and  those  in 
which  they  do  not  occur :  this  know- 
ledge being  either  derived  from  spe- 
oifio  experiment,  or  deduced  from  our 
knowledge  of  tbe  causes  in  operation 
whioh  tend  to  produce,  compared  with 
those  which  tend  to  prevent^  the  fact 

Such  calculation  of  chances  is 
grounded  on  an  induction ;  and  to 
render  the  calculation  legitimate,  tbe 
.■_j.._.!__  _j  [jg  ^  valid  one.  .It 
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but  only  tbitt  out  <^  a  given  number 
of  Buch  cases  it  ocoun  in  about  bo 
iDtmv,  The  fraction  which  mathe* 
inaticianB  u»  to  deaignate  the  pro- 
bability of  Ml  event  ia  the  ratio  of 
these  two  nnmbera;  the  aaoertained 
proportion  between  the  nnmber  ot 
casea  in  which  the  event  occun  and 
the  Bum  of  all  the  oasM>  thoH  in 
which  it  ocouM  and  in  which  it  does 
not  occui  tokan  bother.  In  playing 
Ht  crosa  and  pile,  the  description  of 
tasea  conoemed  are  thi-ows,  and  the 
probability  of  croea  ia  one-half,  be- 
CBuae  if  we  throw  often  enougb,  croan 
is  thrown  about  once  in  every  two 
throws.  In  the  cast  of  a  die,  the 
probaliility  of  ace  la  one-nitb ;  not 
aimplj  because  there  are  Bix  poeaible 
throwa,  of  which  ace  is  one,  and  be- 
cause we  do  uot  know  any  reason 
why  one  should  turn  up  ratller  than 
another,  though  I  have  admitted  the 
validity  of  this  ground  in  default  of 
a  better,  but  IwcauBO  wa  do  artu- 
ally  know,  either  by  reaaoning  or  by 
experience,  that  in  a  hundred  or  » 
million  of  throws,  ace  is  thrown  in 
about  one-Biith  of  that  Dumber,  or 


%^.  1  say,  ■'  either  by  reaHoning  or 
by  eiperieoce  ; "  meaning  specific  ei- 
jierience.  But  in  estimating  pro- 
babilities, it  is  not  a  matter  of  in- 
difference from  which  of  these  two 
aonrceB  we  derive  our  aaaorance.  The 
probability  of  events  as  calculated 
from  their  mete  frequency  in  past 
experience  affords  a  less  aeonre  basis 
for  practical  guidance  than  their  pro- 
bability as  deduced  from  an  equally 
accurate  knowledge  of  the  frequency 
uf  oocarrence  of  their  causes. 
'  The  generalisation  that  an  event 
occurs  in  ten  out  of  every  hundred 
cBscB  of  a  given  description  is  aa  real 
an  Induction  as  if  the  generalisation 
were  that  it  occura  in  aU  cases.  But 
when  we  arrive  at  the  ooncluaion  by 
merely  counting  imtoucea  in  actual 


experience,  and  comparing  the  num- 
ber of  caaea  in  which  A  has  been 
present  with  the  number  in  which 
it  has  been  absent,  the  evidence  is 
only  that  of  the  Method  of  Agree- 
ment, and  the  conoluaion  amounta 
only  to  an  empirical  law.  We  can 
make  a  step  beyond  thia  when  we 
can  aBoend  to  the  cauaea  on  which  the 

will  depend,  and  form  an  estimate 
of  the  comparative  frequency  of  the 
causea  favourable  and  of  those  un- 
favourable to  the  occurrence.  These 
are  data  of  a  higher  order,  by  which 
the  empirical  law  derived  from  a 
mere  numerical  compariaon  of  affirm- 
ative and  negative  instances  will  be 
either  corrected  or  confirmed,  and  in 
either  caae  we  shall  obtain  a  more 
correct  mesaure  of  probability  than 
is  given  by  that  numerical  compari- 
Bon.  It  has  been  well  remarked  that 
in  the  kind  of  eJamplea  by  which 
the  doctrine  of  chances  is  usually 
illustrated,  that  of  balls  in  a  box, 
the  eatimate  of  probabilities  ia  sup- 
ported by  reasons  of  causation  stronger 
tliui  specific  experienoe.  "What  is 
the  reason  (hat  in  a  box  where  there 
are  nine  black  bailla  and  one  white, 
we  expect  to  draw  a  black  ball  nine 
times  as  muoh  (in  other  words,  nine 
times  as  often,  frequency  being  the 
gauge  of  intenflity  in  expectation)  as 
a  white?  Obviously  because  the  local 
conditions  are  nine  times  as  favour- 
able, because  the  hand  may  alight  in 
nine  places  and  get  a  black  ball,  while 
it  can  only  alight  in  one  place  and 
find  awhite  baS  ;  just  f>     ''     


n  that  we  do  m 


eipect  to  suc- 


ceed in  finding  a  friend  ii 
the  conditions  in  order  that  we  and 
he  abould  come  together  being  many 
and  difficult  Tbia  of  course  would 
not  hold  to  the  same  extent  were  the 
white  balls  of  smaller  size  than  the 
tilaok,  neither  would  the  probability 
rsmun  the  same :  the  Li^r  baU 
would  be  much  more  likely  to  meet 
the  hand"* 

It  is,  in  fact,  etident,  that  when 
•  Pi-o»p*c(ite  BaitK  lor  Fobmary  iSjo, 
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uDce  cftUBHtion  is  odmiUad  aa  on  uai- 
TGCsal  law,  our  expectation  of  events 
can  only  be  ration  ally  (grounded  on 
that  law.  To  a  peraon  who  recog- 
nises that  erery  event  depends  on 
cauges,  a  things  having  happened 
once  is  a  reason  for  expecting  it  to 
happen  again,  only  because  proving 
that  there  exists,  or  is  liable  to  exist, 
a  canse  adequate  to  produce  it.*  The 
frequency  of  the  particular  event, 
apart    from    all    aurmise  reBpccting 

induction  than  that  per  entunei-ationeni 
ihaplicem  ;  and  the  precarious  infer- 
ences derived  from  this  are  super- 
seded and  disappear  from  the  field, 
aa  soon  as  the  principle  of  causation 
luakee  its  appearance  there. 
NotwithsbindiDg,  however,  the  ab- 


0,  ithy  do  ivo  fo 
ty  added  bj-  tho 


lostmiMr  Why,  t  . 
ctHiics  glies  Ml  Iti  poMlbllitf,  (i  caufls 
(ulerealt  to  ft,)  while  every  oOieronlj  gl.ea 
usthflfmiiiencyof  Its  conditioner  If  no 
KFatftnee  1o  n  csuu  be  Bupposed,  poBAl- 
■Hve  no  meaning ;  yet  it  is 

I  supposed  the  event  Impos- 

phjs'loU  eueny  really  eilsiing^ln  ihi 


biUty  waul 
ws  mfglit  1 


o<^ciiig  it 


.  Aflcr  tlis  t 


__,,__ .  _iole  wohabilitj  tlifti; 

any  other  single  instance,  (becsuse  proving 
tUe  pogelbllltjr.)  t)ie  iiumbrr  of  times  be 
comes  impoctjmt  as  an  index  to  the  intcn- 


number  of  times  i  ^te  fttst  InetAuce,  by 
staowing  Us  posstbUlty.  (before  doubtful,)  in 
of  the  most  importance ;  but  every  suc- 
eaedinff  leap  diowB  Ma  power  to  be  more 

Crfectly  under  eaitri:^,  grenter  and  more 
verlaue,  azbd  so  inGrcBsestheprobsbillty ; 
■nd  no  ons  woutd  think  of  reuoniug  tu 
tliis  ease  straight  from  ons  Instance  to  tha 
next,  wltbout  rsfsrrlng  to  tlia  phTHlcal 
sDsrn  whlefa  each  leap  indioatsd.  Is  it 
not  Eban  dm  Oat  we  do  not  aver"  (let  us 
raUier  say,  that  w«  do  not  in  an  idvaQced 
stats  i4  onr  knowledge)  "  conclude  directly 
froio  ths  hsppsning  of  an  stent  to  tbe  pro- 
botdlity  of  its  happening  sgnln ;  but  that 
we  refer  to  ths  cause,  regaiillng  "  -  — - 


.  nod  tl 


ijmlivi  SttiiH  lor  I'ebnuilT  i8sa 


3  estimate  at 


stract  superiority  of  a 
probability  grounded  on 
a  fact  that  in  almost  all  a 
chances  admit  c 
ciently  precise  to  render  their  nume- 
rical appreciation  of  any  practical 
value,  the  numerical  data  are  not 
drawn  from  knowledge  of  the  causes, 
but  from  experience  of  the  event.i 
themselves.  The  probahflities  of  Ufa 
at  difierent  ages  or  in  different  cli- 
mates ;  the  proliabllities  of  recovery 
from  a  particalar  diseaae  ;  the  chances 
of  the  birth  of  male  or  female  off- 
spring ;  the  chances  of  the  destruc- 
tioo  of  bouses  or  other  property  by 
fire  ;  tbe  chances  of  the  loss  of  a  ship 
in  a  particular  voyage — are  deduced 
from  bills  of  mortality,  returns  from 
hospitals,  registers  of  births,  of  sbip- 
wrecks,  Ac.,  that  is,  from  the  observed 
frequency  not  of  the  causes,  but  of 
the  effects.  The  reason  is,  that  in  all 
facts,  the  c 


lither 


aable  ■ 


.  direct  ol 


'ation  at  all,  or  not  with  the  requisite 
precision,  and  we  have  no  means  of 
judging  of  their  frequency  except 
from  the  empirical  law  afforded  by 
the  frequency  of  the  effects.  The  in- 
ference does  not  the  less  depend  on 
causation  alone.  We  reason  from  an 
effect  to  a  similar  effect  by  passing 
through  the  cause.  If  the  actuary 
of  on  Insurance  ofBce  infers  from 
his  tables  that  among  a  hundred 
persona  now  living,  of  a  particalar 
age,  five  on  the  average  will  attain 
the  age  of  seventy,  his  inference  is 
legitimate,  not  for  tbe  simple  reason 
that  this  is  the  proportion  who  have 
lived  till  seventy  in  times  past,  but 
because  the  fact  of  their  having  80 
lived  shows  that  this  is  the  proportioa 
existing,  at  that  place  and  time,  be- 
tween the  causes  which  prolong  life 
to  the  age  of  seventy,  and  those  tend- 
ing to  bring  it  to  an  earlier  close.* 


and  "  la  not  the  true  theory  of  prohabltlty." 
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§  5.  From  the  preceding  principles 
it  IB  e&8y  to  deduce  the  demon  stration 
of  that  Uieorem  of  the  doctrine  of  pro- 
babilities which  ia  (he  foundation  of 
its  application  to  inquiries  for  ascer- 
taining the  occurrence  of  a  given 
event  or  the  reality  of  an  individual 
fact  The  aiguB  or  evidences  by  which 
a  fact  IB  tisually  proved  are  some  of 
its  consequences :  and  the  inquiry 
hinges  upon  determining  what  cause 
is  most  likely  to  have  produced  a 
given  effect.  The  theorem  applicable 
to  such  investigations  ia  the  Sixth 
PriDcipIe  in  Laplace's  Eisai  PhUoto- 
phique  tur  la  PiiibabiliUt,  which  is 
described  by  him  as  the  "fundamental 
principle  of  that  branch  of  the  Analy- 
sis of  Chancea  which  conaisia  in  aa- 


,gfro, 


i  to  theii 


in  effect  to  be  accounted  for, 
and  there  buing  several  causes  which 
might  have  produced  it,  but  of  the 
presence  of  which  in  the  particular 
case  nothing  is  known  ;  the  proba- 
bility that  the  effect  woa  produced 
by  any  one  of  these  causes  it  as  the 
anUceiUiit  probabilUy  of  the  cause, 
mvltiplUd  by  the  probability  that  the 

I  lilo 


gin  est 


n  a  particulnr  tliedrv,  but  IcL  any  thBory 
ifch^mcee.    Nopiiuciplaol  oisluution  cnn 


which  e  lilted  dv 


at  chsDCBB  will  onnbla  u 
probability  of  an  even 

gone  a  cbflnge. 
'  Pp.  iB.io.  TliethM 

■tatsd  It ;  but  the  Idenl 


rmediaUlf  uadai 


mute,  if  U  exiiUd,  wouW  have  pro- 
duced the  givert  ^eet. 

Let  M  be  the  affect,  and  A  B,  two 
causes,  by  either  of  which  it  might 
have  been .  produced.  To  find  the 
probaUlity  tiiat  it  was  produced  by 
the  one  and  not  by  the  other,  ascer- 
tain which  of  (he  two  is  most  likely 
to  have  existed,  and  which  of  them, 
if  it  did  exist,  was  moat  likely  to  pro- 
duce the  effect  M ;  (he  probability 
sought  is  a  compound  of  these  two 
probabilities. 

Cabb  L  Let  the  causes  be  both 
alike  in  (he  second  respect ;  either  A 
or  B,  when  i(  exista,  being  supposed 
equally  likely  (or  equally  certain)  to 
produce  iS ;  but  let  A  be  in  itself 
twice  as  likely  as  B  to  exist,  that  ia, 

Then  it  is  twice  aa  likely  to  have 
existed  in  this  case,  and  to  have  been 
the  cause  which  produced  M. 

For,  since  A  exiata  in  nature  twice 

which  one  or  other  exiated,  A  has 
existed  zoo  times  and  B  loa  But 
either  A  or  B  must  have  existed 
wherever  M  is  produced :  therefore 
in  300  times  that  M  is  produced,  A 
was  the  producing  cauae  2oo  times, 
B  only  100,  that  is,  in  the  ratio  of  2 
to  I.  Thus,  then,  if  the  causes  are 
alike  in  their  capacity  of  producing 
the  effect,  the  probability  as  to  which 
actually  produced  it  is  in  the  ratio 
of  their  antecedent  probabilities. 

Case  II.  Reversing  the  last  hypo- 
(heais,  let  us  suppose  that  the  causes 
are  equally  frequent,  equally  likely  to 
have  existed,  but  not  equ^ly  likely, 
if  they  did  exist,  to  produce  M  :  that 
in  three  times  in  which  A  occurs,  it 
produces  that  effect  twice 
in  three  times,  produces  it 


■.e  the  I 


1  thei 


SIX  times  that  either  one  01 
exists,  A  exists  three  tin 
three  times.  A,  ol  its  tl 
produces  M  in  two  ;  B,  0 


the  whole 


lea,  M  ii 


duced  thrice ;  but  of  that 


cgic 


prodnced  twice  bj  A,  onee  only  by 
B.  Cmueqaently,  when  tbe  knte- 
dent  probabilities  of  the  oauBas  are 
equal,  the  chuicee  that  the  effect 
wu  produced  bj  them  are  in  the 
mtio  of  tbe  pmbabilitiei  that  if  the; 
did  ejdgt  thej  would  produce  the 
effect. 

Cabs  III  The  third  case,  that  in 
which  tbe  causes  »ra  uoUbe  In  both 
reapects,  ii  Bolved  by  what  has  pre- 
eeded.  For  when  a  quantity  depends 
on  two  other  quantit[es,  in  such  a 
manner  that  while  either  of  them 
remains  oonstant  it  is  proportional  to 
the  other,  it  must  neceBsaJ-ily  be  pn>- 
portiooal  to  the  pmduot  of  the  two 
quantities,  the  product  being  the  only 
fnnctioD  tk  the  two  which  obeys  that 
law  of  variation.  Therefore  the  pro- 
bability that  M  was  produced  by 
either  cause  is  as  tbe  antecedent  pro- 
bability of  the  cause,  multiplied  by 
the  probability  that  if  it  existed  it 
would  produce  M,  Which  was  to  be 
demonstrated.! 

Or  we  may  prove  the  third  care  as 
we  proved  the  first  and  second.  Let 
A  be  twice  as  frequent  as  B ;  and  let 
tbem  also  be  unequally  likely,  when 
they  exist,  to  produce  M ;  let  A  pro- 
duce it  twice  in  four  times,  B  thrice  in 
four  times.  The  antecedent  probabi- 
lity of  A  is  to  that  of  B  as  3  to  I  ;  the 
probabilities  of  their  producing  M  are 
as  2  to  3  ;  the  product  of  these  ratios 
is  tbe  ratio  of  4  to  3  ;  and  this  will 
be^the  ratio  of  the  probabilities  that 
A  or  B  was  the  producing  cause  in 
the  given  instance.  For,  wnce  A  is 
twice  as  frequent  as  B,  out  of  twelve 
cases  in  which  one  or  other  exists,  A 
exists  In  8  and  B  in  4.  But  of  its 
eight  cases,  A,  by  the  supposition, 
produces  M  in  only  4,  while  B  of  its 
four  casts  produou  M  <n  3.  M, 
therefore,  is  only  produced  at  all  in 
seven  of  the  twelve  cases ;  but  in 
four  of  these  it  is  produced  by  A,  in 
three  by  B ;  hence  the  probabilities 
of  its  being  produced  by  A  and  by 
B  are  as  4  to  3,  and  ate  expressed  by 
the  fractions  i  and  f .  Which  was  to 
be  demonstrMed, 


9  &  It  remains  to  examine  the 
bearing  of  tbe  doctrine  of  chances  on 

the  peculiar  problem  uhich  occupied 
us  in  the  preceding  chapter,  namely, 
how  to  distinguish  coincidences  which 
are  casoat  from  those  which  are  the 
result  of  law— from  those  in  which 
the  tacts  which  acoompsny  or  follow 
one  another  are  somehow  connected 
through  causation. 

The  dootrine  of  chances  a&onis 
means  by  which,  if  we  knew  the 
atvnvw  nnmber  of  coincidences  to  be 
looked  for  iietween  two  phenomena 
connected  only  casutJly,  wn  conld 
determine  how  often  any  given  devia- 
tion from  that  average  will  oei»r  by 
chance.  If  the  probability  of  any 
casual  coincidence,  oonsidei«d  in  It- 
self, be  -,  tte  probability  that  the 
same  coiucidenoe  will  be  repeated  » 
times  in  succesnon  is  -\.     For  ex- 


ample In  one  throw  of  a  die  the  pro- 
bability of  ace  being  -|,  the  probabi- 


-^  For  ace  is  thrown  at  the  Erst 
throw  once  In  six,  or  six  In  thirty* 
ail  times,  and  of  those  ui,  the  die 
being  cast  again,  ace  will  be  thrown 
but  once ;  being  altogether  once  in 
thirty-six  times.  The  chance  of  the 
same  oast  three  times  sucoesaively  is, 
by  a  similar  reasoning,  /f°^~Ti  ^"t^ 
is,  the  event  will  happen,  on  a  lai^ 
average,  only  once  m  two  hundt«l 
and  mtaea  throws. 

We  have  thus  a  rule  by  whicn  to 
estimate  the  probability  that  any 
given  series  of  coincidences  arises 
from  chance,  provided  we  con  mea- 
sure correctly  the  probability  of  a 
single  coincidence.  If  we  can  obtain 
an  equally  preciee  eipression  for  the 
probability  that  the  same  aeries  of 
coincidenoea  arises  from  causation, 
we  should  only  have  to  compare  the 
numbers.  This,  however,  can  rarely 
be  done.      Let   us  see  what  degree 
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of  tkpproilmadon  can   practically  be 
nude  to  the  neceMary  preciaion, 

Ths  queation  falla  vitbin  Laplftce's 
Biitb  Principle,  juat  damanntrated. 
The  given  f«t,  tbat  is  to  say,  the 
aeriei  of  coincidencea,  may  have  origi- 
nated either  in  a  casual  conjunction 
of  cauies  or  in  a  law  of  nntuce.  The 
probabilitieK,  therefore,  that  tb«  fact 
originated  in  these  two  model  are,  aa 
their  antecedent  probabilitiea,  multi- 
plied by  the  probabilitieB  that  if  they 
existed  they  would  produce  the  effect 
But  the  particoiar  combination  of 
chances,  if  it  occurred,  or  the  law  of 
nature  IF  real,  would  certainly  pro- 
duce the  aeries  of  coincidonoe«.  The 
probabilities,  therefore,  that  the  co- 
incidences are  produced  by  the  two 
cause*  in  question  are  aa  the  ante- 
cedent probabilities  of  the  causes- 
One  of  these,  the  antecedent  probabi- 
lity of  the  combination  of  mere  chancea 
which  would  prodiica  the  given  result, 
is  an  ^tpreciable  quantity,  ^e  an- 
taoedant  i««bability  of  the  other  aup- 
poaition  may  be  susceptible  of  a  more 
or  leM  ezBot  eatimatlon,  according  to 

re  of  the  case. 

le  cases  (he  cirincidenae,  sup- 
to  be  the  result  of  causation 

list  be  the  result  of  a  known 


n  the  load- 


thenat 
Idsc 


at  all,  1 


aocfdenbU,  must 

ing  of  Hie  die.  in  auon  cases  we 
may  be  able  to  form  a  conjeetare  as 
to  the  anteenlent  probability  of  sucb 
a  circumstance  frooi  the  characten  of 
the  parties  concerned,  or  other  sucb 
evidence  ;  but  it  would  be  impossible 
to  eatimate  that  probability  with  any- 
thing like  numerical  precision.  The 
counter-probability,  however,  that  of 
the  aeeidBntal  origin  of  the  coinci- 
dence, dwindling  so  rapidly  as  it  does 
at  each  new  trial ;  the  sti^e  ia  soon 
reached  at  which  the  chance  of  un- 
feimeaa  in  the  die,  however  mnall  in 
itself,  must  be  greater  than  that  of 
a  casual  coincidence ;  and  on  thia 
ground  a  practical  deciaion  can  gene. 
rally  be  come  to  without  much  hesita- 
tion, if  there  be  tbe  power  of  repeating 
tbe  experiment. 


Wben,  however,  the  coincidence  is 
one  which  cannot  lie  accounted  for 
by  any  known  cause,  and  the  con- 
nectioD  between  the  two  phenomena, 
if  produced  by  causation,  muat  be  the 
result  of  some  law  of  nature  hitherto 
unknown,  which  ia  the  ca«e  we  had 
in  view  in  the  last  chapter;  then, 
though  the  probability  of  a  casual 
coincidence  may  be  capable  of  ap- 
preciation, that  of  the  counter-sup- 
position,  the  existence  of  an  uudia- 
ivered  law  of  nature,  is  clearly  un- 
susceptible o(  even  an  approximate 
valuation.  In  order  to  have  the  dnL-i 
which  such  a  case  would  require,  ib 
would  be  necessary  to  know  wh-it 
proportion  of  all  Uie  individual  as- 
quencea  or  co- existences  ocourrinj; 
in  nature  are  the  result  of  law,  and 
what  proportion  are  mere  casual  coia- 
cidenoes.  It  being  evident  that  we 
oanuot  form  any  plausible  conjecture 
as  to  thia  proportion,  much  less  ap- 
preciate it  numerically,  we  cannot 
attempt  any  precise  eatimation  of  the 
comparative  probabilities.  But  of  thia 
we  are  sure,  that  the  detection  of 
an  unknown  law  of  nature — of  aoroe 
previously  unrecognised  constancy  of 
conjunction  among  phenomena — is  no 
uncommon  event.  If,  therefore,  the 
number  of  instances  in  which  a  coin- 
cidence is  observed,  over  and  above 
that  which  would  arise  on  the  average 
from  the  mere  concurrence  of  chances, 
be  such  tbat  so  great  an  amount  of  so- 
inoidenoes  from  accident  alone  would 
be  an  extremely  uncomnion  event ; 
we  have  reason  to  conclude  that  the 
coincidence  is  the  effect  of  causation, 
and  may  be  received  (subject  to  cor- 
rection from  further  experience)  as  an 
empirical  law,  "  ''  ••---"-• 
point  of  preoisio 
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CHAPTER  XIS. 

r   DSBIVATIVB 

g  I.  W«  have  had  frequent  ooca- 
Bion  to  notice  the  inferioc  generality 
of  derivative  laws  compared  with  the 
ultimate  laws  from  which  they  are  de- 
rived. Thia  inferiority,  which  oSttcta 
not  uuly  the  extent  of  the  propositiona 
themaelves,  but  their  degree  of  cer- 
tainty within  that  extent,  is  moetcou- 
Epicuousin  theiutiformitieBof  coexiet- 

effecU  whi< 

different  primeval  cam 

formities  will  only  obtun  where  there 

exiata  the  aame  collocation  of  those 
primeval  causes.  If  the  collocation 
varies,  though  the  laws  themselvea 
lemun  the  same,  a  totally  different 
Bet  of  derivative  uniformities  may, 
and  generally  will,  be  the  result. 

Even  where  the  derivative  uni- 
formity is  between  different  effects  uf 
the  same  cause,  it  will  by  no  means 
obtain  as  universally  as  the  law  of  the 
cause  itself.  If  a  and  b  accompany 
or  succeed  one  another  as  effects  of 


la  foil 


that  A  is  the  only  cause  which  can 
produce  them,  or  that  if  there  be 
another  cause,  as  B,  capable  of  pro- 
ducing a.  It  must  produce  b  liko- 
wise.  The  conjunction  therefore  of  a 
and  b  perhaps  does  not  hold  univer- 
sally, but  only  in  the  instancea  in 
which  a  ariaes  from  A.  When  it  ia 
produced  by  a  couae  other  tfaan  A,  a 
and  b  may  be  dissevered.  Day  {for 
example)  is  always  in  our  experience 
fallowed  by  night :  but  day  is  not  the 
cause  of  night ;  both  ore  succeasive 
effects  of  a  common  cause,  the  periodi- 
cal passage  of  the  spectator  into  and 
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out  of  the  earth's  ahadow,  consequent 
on  the  earth's  rotation,  and  on  the 
illuminating  property  of  the  sun.  If, 
therefore,  day  ia  ever  produced  by  a 
different  cause  or  set  of  causes  from  this, 
day  will  not,  oratleastmay  not,  be  fol- 
lowed by  night.  On  the  sun's  own  sur- 
face, for  instance,  this  may  be  the  caae; 
Finally,  even  when  the  derivativa 
uniformity  is  itself  a.  law  of  cauaation, 
(resulting  from  the  combination  of 
several  causes,)  it  is  not  altogether 
independent  of  collocations.  Ifacause 
snpervenea  capable  of  wholly  or  par- 
tiiCly  oounteracting  the  effect  of  any 
one  of  the  conjoined  causes,  the  effect 
will  no  longer  conform  to  the  deriva- 
tivelaw.  While,  therefore,  each  ulti- 
mate law  is  only  liable  to  frustntion 
from  one  set  of  counteracting  causes, 
the  derivative  law  is  liable  to  it  from 
several.  Now,  tbe  possibility  of  the 
occurrence  of  counteracting  causes 
which  do  not  arise  from  any  of  the 
conditions  involved  in  the  law  itself 
depends  on  the  original  collocations. 
It  is  true  that  (as  we  formerly  re- 
marked) laws  of  causation,  whether 
ultimate  or  derivative,  are,  in  most 
casea,  fulfilled  even  when  counter- 
acted :  the  cause  produces  its  effect, 
though  that  effect  ia  destroyed  by 
something  else.  That  the  effect  may 
be  frustrated,  is,  therefore,  no  objeu- 
tion  to  the  universality  of  laws  of 
causation.  But  it  ia  fatal  to  the  uni- 
versality of  the  sequences  or  co>exist- 
cncBs  of  affects  which  ooropose  Uie 
greater  part  of  the  derivative  laws 
flowingfromlawsof  causation.  When 
from  the  law  of  a  certain  combination 
of  causes  there  results  a  certain  order 
in  tbe  effects,  as  from  tbe  oombino- 
tion  of  a  single  sun  with  the  rotation 
of  an  opaque  body  round  its  axis, 
there  results,  on  the  whole  surface  of 
that  opaque  body,  on  altematioD  of 
day  and  night ;  then  if  we  suf^rase 
one  of  the  combined  causes  counter- 
acted, the  rotation  stopped,  the  sun 
.inguished,  or  a  second  sun  super- 
added, the  truth  of  that  particular  law 
f  causation  is  in  no  way  affected  ;  it 
1  still  true  that  one  sun  oliining  on  an 
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opaque  ravolTuig  bodj  will  alternotely 
produce  day  and  night ;  bat  since  the 
sun  DO  longer  does  shine  on  sQcb 
a  body,  the  darivative  uniformity, 
the  Bucceauoa  of  day  and  night  on 
the  given  planet,  is  no  longer  true. 
Those  derivative  uniformitieB,  there- 
fore, which  are  not  laws  of  caueation, 
nre  (eneept  in  the  rare  case  of  their 
depending  on  one  cauise  alone,  not  on 
H  combinatioD  of  causea)  always  more 
or  leBB  contingent  on  collocations ; 
and  are  hence  subject  t«  the  charac- 
teristic infirmity  of  empirical  lawa, 
that  of  being  admiHsible  only  where 
the  collocations  are  known  by  expe- 
rience to  be  such  as  are  requisite  for 
the  truth  of  the  law,  that  is,  only 
within  the  conditions  of  time  and  place 
confirmed  by  actual  observation, 

g  z.  This  principle,  when  stated  in 
general  terms,  seems  clear  and  indis- 
putable ;  yet  many  of  the  ordinary 
judgments  of  mankind,  the  propriety 
of  which  is  not  questioned,  have  at 
least  the  semblance  of  being  incon- 
sistent with  it.  On  what  grounds,  it 
may  be  asked,  do  we  espect  that  the 
sun  will  rise  to-morrow  !  To-morrow 
IS  beyond  the  limits  of  time  compre- 
hended in  our  observations,  lliey 
have  extended  over  some  thousands 
of  years  past,  but  they  do  not  in- 
clude the  future.  Yet  we  infer  with 
confidence  that  the  sua  will  rise  to- 
morrow ;  and  nobody  doubts  that  we 
are  entitled  to  do  no,  I«t  us  con- 
sider what  is  the  warrant  for  this  con- 
In  the  example  in  question,  we 
know  the  causes  on  which  the  deri- 
vative uniformity  depends.  They  are, 
the  Sim  giving  out  light,  the  earth  in 
a  state  of  rotation  and  intercepting 
light.  The  induction  which  shows 
these  to  be  the  real  causes,  and  not 
merely  prior  effects  of  a  common 
cause,  being '  complete,  the  only  cir- 
cumstances which  could  defeat  the 
derivative  law  are  such  aa  would 
destroy  or  counteract  one  or  other 
of  the  cvmbined  causes.      While  the 


acted,  the  effect  will  contlnne.    If 

they  exist  and  are  not  counteracted 
to  -  morrow,   the    sun    will    rise    to- 

Since  the  causes,  namely,  the  sun 
and  the  earth,  the  one  in  the  state  of 
giving  out  light,  the  other  in  a  state 
of  rotation,  will  exist  until  something 
destroys  them,  all  depends  on  the 
probabilities  of  their  destruction,  or 
of  their  counteraction.  We  know  by 
observation  (omitting  the  inferential 
proofs  of  an  existence  for  thousands 
of  ages  anterior)  that  these  pheno- 
mena have  continued  for  (say)  five 
thousand  years.  Within  Ulat  time 
there  has  existed  no  cause  sufRcient 
to  diminish  them  appreciably,  nor ' 
which  has  counteracted  their  effect  in 
any  appreciable  degree.  The  chance, 
therefore,  that  the  sun  may  not  rise 
to-morrow  amounts  to  the  obxuice 
that  some  cause,  which  has  not  mani- 
fested itself  in  the  smallest  degree 
during  five  thousand  years,  will  exist 
to-morrow  in  such  intensity  as  to 
destroy  the  sun  or  the  earth,  the 
sun's  light  or  the  earth's  rotation,  or 
to  produce  an  immense  disturbance 
in   the   effect    resulting    from   those 


cause,  proximate  or  remote,  of  that 
cause  must  exist  now,  and  must  b&ve 
existed  during  the  whole  of  the  Eva 
thousand  years.     If,   therefore,   the 

because  some  cause  has  existed,  the 
effects  of  which,  though  during  five 
thousand  years  they  h  ave  not  amounted 
to  a  perceptible  quantity,  will  in  one 
day  become  overwhelming.  Since 
this  cause  has  not  been  recognised 
daring  such  an  interval  of  time  by 
observeis  stationed  on  our  earth,  it 
must,  if  it  be  a  single  agent,  be  either 
one  whose  effects  develop  tjiemselves  . 
gradually  and  very  slowly,  or  one 
which  existed  in  regions  beyond  our 
observation,  and  is  now  on  the  point 
of  arriving  in  our  part  of  the  universe. 
Now  all  causes  which  we  have  expe- 
rience  of  act  according  to  lavrs  i 


compatible  with  tha  mppoaltioii  thkt 
thair  sSecta,  after  xenmnUrtiny  H> 
■I0WI5  as  to  bs  imperceptible  ior  tire 
thouBond  years,  Bhould  start  into  im- 
mensitj  in  a  nngle  day.  No  matiie- 
viaticel  law  of  propoftion  between  an 
effect  aod  tbe  qoaatity  or  relationB  of 
ila  cante  could  produce  such  cmtnt- 
dlctorj  resalt*.  Tbe  sudden  davelc^ 
tnent  of  an  effect  of  which  there  was 
no  previous  trace  always  arises  from 
the  coming  together  of  Beveral  distinct 
causes  not  previously  conjoined  ;  but 
if  such  sadden  conjunction  is  destined 
to  take  place,  tbe  oanses,  of  lAflr 
causes,  must  have  existed  daring  the 
eatiro  five  thousand  yean ;  and  their 
not  hBTing  once  come  together  during 
that  period  shows  how  ran  that  par- 
ticnlar  combination  is.  We  have, 
therefore,  the  warrant  of  a  rigid  in- 
duction for  considering  it  probable, 
in  a  degree  undlstinguishable  fnnn 
certainty  that  the  known  oonditiona 
requisite  for  tlie  sun's  rising  will  exist 

§  3.  But  this  extension  of  derira- 
tive  laws,  not  causative,  beyond  the 
limits  of  observation,  can  only  be  to 
adjacfiU  cases.  If  instead  of  to-mor- 
row, we  had  s^d  this  day  twenty 
thousand  yean,  the  inductions  would 
have  been  anything  but  conclusive. 
That  a  cause  which,  in  opposition  to 
very  powerful  causes,  raoduced  no 
perceptible  effect  during  five  thousand 
yean,  should  produce  a  very  con- 
siderable one  by  the  end  of  twenty 
thousand,  has  nothing  in  it  which  is 
not  in  conformity  with  our  experience 
of  oaiisea.  We  know  many  agents, 
the  effect  of  which  in  a  short  period 
does  not  amount  to  a  peroeptible 
quantity,  but  by  accumulating  for  a 
much  longer  period  become*  con- 
siderable. Beddes,  looking  at  the  im- 
mense multitude  of  the  heavenly 
boilies,  theSr  vast  distances,  and  the 
rapidity  of  the  motion  of  such  of  them 
as  are  known  to  move,  it  is  a  supposi- 
tion not  at  all  contradictory  to  ex- 
perience that  some  body  may  bo  in 
motion  towards  ns,  or  wo  towards  it, 


within  tbe  limits  of  whose  influence 
we  have  not  come  during  fire  thousand 
years,  but  which  in  twenty  thonmiid 
more  may  be  producing  effect*  upon 
ni  of  tlie  moet  extraordinary  kuid. 
Or  the  fact  whioh  is  capable  of  pre- 
venting Buurise  may  be,  not  tbe  cumu- 
lative effect  of  one  caose,  iHit  some 
new  combination  of  csoies;  and  the 
chances  favourable  to  that  combina- 
ion,  though  they  have  not  produced 
i  once  in  five  thousand  years,  may 
prodaoeitonoelntwentythousand.  So 
that  tbe  inductioDE  which  aathorise  us 
to  expect  future  events  grow  weaker 
and  weaker  ^e  farther  we  look  into 
the  future,  and  at  length  become  in- 
ippreciable. 

We  have  considered  the  probabili- 
.ies  of  the  suu^s  rising  to-morrow, 
iiS  derived  from  the  real  laws,  that  is, 
from  the  laws  of  the  causes  on  which 
that  uniformity  is  dependent.  Let  us 
DOW  consider  how  the  matter  would 
have  stood  if  the  uniformity  had  been 
known  only  aS  an  empirit^  law  ;  if 
we  had  not  been  aware  that  the  ion's 
light  and  the  earth's  rotation  (or  the 
■un's  motion)  were  the  causes  on 
which  the  periodical  occurrence  uf 
daylight  depends.  We  could  have 
extended  this  empirical  law  to  caaea 
adjacent  ia  time,  though  not  so  great 
a  distance  of  time  as  we  can  now. 
Having  evidence  that  the  effects  had 
remained  unaltered,  and  been  pnno- 
toally  conjoined  for  five  thousand 
years,  we  could  infer  that  the  un- 
known causes  on  which  the  conjunc- 
tion is  dependent  had  existed  nndi- 
minished  and  unoounteracted  dniing 
the  same  period.  The  nuns  conda- 
siona,  therefore,  would  follow  as  in  the 
preceding  case  ;  eioept  that  we  should 
only  know  that  during  five  thousand 
years  nothing  had  oocurr«d  to  defeat 
perceptibly  this  particular  effect ; 
while,  when  wa  know  the  cnunes,  we 
have  the  additional  assurance  tliat 
during  that  interval  no  such  change 
has  been  noticeable  in  the  causes 
themselves  as  by  any  degree  of  mul- 
tiplication or  length  of  continuance 
could  defeat  the  effect. 
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To  Uiii  muit  be  added,  tbat  when 
we  know  the  cauaes,  ve  may  be  abte 
to  judge  whether  there  exiati  any 
known  cause  capable  of  counteracting 
them  ;  while  as  long  &■  the;  are  ua- 
known,  we  cannot  be  sure  but  that  if 
we  did  know  tbem,  we  could  predict 
their  deetruction  from  cauiei  actually 
in  existence.  A  bedridden  savage, 
who  had  never  >een  the  cataract  of 
Niagara,  but  who  lived  within  hearing 
of  it,  might  imagine  that  the  sound 
ba  heard  would  endure  for  ever  ;  but 
if  he  knew  it  to  be  the  effect  of  a  rush 
of  waters  over  a  barrier  of  rook  which 
is  progressively  wearing  awaj,  he 
would  know  that  within  a  number  of 
agea  which  niay  be  calculated  it  will 
be  heard  no  mora.  In  proportion, 
Uunvfore,  to  our  ignorance  of  the 
oauaea  on  n4iich  the  empirical  law 
depends,  we  can  be  less  assured  that 
it  will  continae  to  bold  good ;  and 
the  farther  we  look  into  futurity,  the 
less  imjKObable  ts  it  that  some  one  of 
the  causes  whose  00-existence  gives 
rise  to  the  derivative  uniformity  ma; 
be  destroyed  or  counteracted.  With 
ever;  prolongation  of  time  the  chances 
multiply  of  such  an  event,  that  is  to 
sa;,  its  non-occurrence  hitherto  be- 
comes a  less  guarantee  of  its  not 
occurring  within  the  given  time.  If, 
then,  it  is  only  to  cases  which  In  point 
rf  time  are  adjacent  (or  nearly  adja- 
cent) to  those  which  we  have  aictually 
observed  that  onjf  derivative  law,  not 
of  causation,  can  be  extended  with 
an  assurance  equivalent  to  certainty, 
much  more  is  this  true  of  a  merely 
empirical  law.  Happily,  for  the  pur- 
poses of  life  it  Is  to  such  oasea  alone 
that  we  can  almost  ever  have  oecaeion 
to  ejttend  them. 

In  respect  of  place,  it  might  seem 
that  a  merely  empirical  law  could  not 
be  extended  even  to  adjacent  cases ; 
that  we  could  have  no  assurance  of 
ita  being  true  in  any  place  where  it 
boa  not  been  specially  observed.  The 
past  duration  of  a  cause  is  a  guarantee 
for  ita  future  existence,  unless  some- 
thing occuia  to  destroy  it ;  but  the 


number  of  places,  is  no  guarantee  for 
ita  existence  in  any  other  place,  since 
there  ia  no  uniformity  in  the  collo- 
cations of  primeval  caoaes.  When, 
therefore,  an  empirical  law  is  ex- 
tended beyond  the  local  limits  within 
which  it  faoa  been  found  truejb;  ob- 
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new  planet  within  the  known  bounds 
of  the  solar  ayetem,  (or  even  beyond 
those  bounds,  but  indieating  its  con- 
nection with  the  Byatem  by  revolving 
round  the  sun,)  we  may  conclude, 
with  great  probability,  that  it  revolves 
on  its  axis,  for  all  the  knovm  planets 
do  BO  ;  and  this  uniformity  points  to 
some  common  cause  antecedent  to 
tba  first  reoorda  of  astronoraioal  ob- 
servation 1  and  though  the  nature  of 
this  causa  can  only  be  matter  of  con- 
jecture, yet  if  it  be,  as  is  not  unlikely, 
and  as  Laplaoe'a  theory  supposes,  not 
merely  the  same  kind  of  cause,  but 
the  same  Individual  cause,  (such  as  an 
impulse  given  tA  all  the  bodies  at 
once,)  that  cause,  acting  at  the  ex- 
treme points  of  the  space  occupied  by 
the  Bun  and  planets,  ia  likely,  unless 
defeated  by  some  eounterooting  cause, 
to  have  act«d  at  every  intermediate 
point,  and  probably  somewhat  beyonil; 
and  therefore  acted,  in  all  probability, 
upon  the  supposed  newly- discovereil 
planet. 

When,  therefore,  effecta  which  are 
always  found  conjoined  can  be  traced 
with  any  probability  to  an  identical 
(and  not  merely  a  similar)  origin,  we 
maywith  the  same  probability  extend 
the  empirical  lav  of  their  conjunction 
to  all  places  within  the  extreme  loca,! 
bonadaries  within  which  the  fact  has 
been  observed  ;  subject  to  tbe  possi- 
bility of  counteracting  causes  in  some 
portion  of  the  Seld.  Still  more  con- 
fidently may  we  do  bo  when  the  law 
is  not  merely  empirical ;  when  the 
phenomena  which  we  find  conjoined 
are  effects  of  ascertained  causes,  from 
the  lawa  of  which  the  conjunction  uf 
their  effects  ia  deduoibic    In  that 
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case,  ve  may  both  extend  th«  derira- 
tive  uuiformit;  over  a  larger  Bpooe, 
and  nitii  ieaa  abatement  for  the  chance 
of  counteracting  cauBea.  The  first,  be- 
CAUBe,  instead  of  the  local  boundaries 
of  OUT  observation  of  the  fact  itself, 
we  laty  include  the  eitremfl  boun- 
dariea  of  the  ascertaiDod  influence  of 
its  causes.  Thus  the  succession  of 
day  and  night,  we  knov,  holds  true 
of  all  the  bodies  of  the  solar  system 
except  the  sun  itself ;  but  we  Iniow 
this  only  because  we  are  aoquainted 
with  the  causes :  if  we  were  not,  we 
could  not  entend  the  proposition  be- 
yond the  orbils  of  the  earth  and 
moon,  at  both  extremities  of  which 
we  have  the  evidence  of  observation 
for  its  truth.  With  respect  to  the 
probability  of  counteracting  causes, 
It  has  been  seen  tliat  this  calls  for  a 
greater  abatement  of  confidence,  in 
proportion  to  our  ignorance  of  thf 
causes  on  which  the  phenomena  de- 
pend. On  both  accounts,  therefore, 
a  derivative  law  which  we  know  how 
to  resolve  is  msceptible  of  a  greatei 
extenuon  to  cases  adjacent  in  place 
than  a  merely  empirii^  law. 


OHAFTER  XX. 


S  I.  Tbb  word  Analogy,  as  the 
name  of  a  mode  of  reasoning,  is  gene- 
rally takeh  for  some  kind  of  argu- 
ment supposed  to  be  of  an  inductive 
natnie,  but  not  amounting  to  a 

Elete  induction.  There  is  no  word, 
owBver,  which  is  used  more  loosely, 
or  tu  a  greater  variety  of  senses,  than 
Analogy.  It  sometunes  stands  for 
arguments  which  may  be  examples  of 
the  most  rigorous  Induction.  Arch- 
Inshop  Wbately,  for  instance,  fol- 
lowing Ferguson  and  other  writers, 
deiined  Analc^y  conformably  tc 
its  primitive  acceptation,  that  which 
was  given  to  it  by  mathematicians. 
Resemblance  of  Kelationa.  In  this 
sense,  when  a  country  which  has 
sent  out  colonies  is  tenued  the  mother 


country,  the  expresuon  is  analogi- 
cal, signifying  that  tbs  colonies  of  & 
itry  stand  in  the  same  rdation  to 
in  which  children  stand  to  their 
parents.  And  if  any  inferoooe  be 
drawn  from  this  resemblance  of  rela- 
tions, as,  for  instance,  that  obedience 
Section  is  due  from  colonies  to 
mother '  country,  this  is  called 
reasoning  by  analogy.  Or  if  it  be 
argued  Uiat  a  nation  is  most  bene- 
ficially governed  by  an  assembly 
elected  by  the  people,  from  the  ad- 
mitted fact  that  other  assocvations 
purpose,  such  as  joint- 
stock  companies,  are  best  managed 
by  a  committee  chosen  by  the  parties 
interested  ;  this,  too,  is  an  argument 
from  analogy  in  the  preceding  sense, 
because  its  foundation  is,  not  that 
a  nation  is  like  a  joint-stock  company, 
or  Parliament  like  a  board  of  direc- 
tora,  but  that  Parliament  stands  in 
the  same  rdation  to  the  nation  in 
which  a  board  o[  directors  stands  to 
a  joint-stock  company.  Now,  in  an 
argument  of  this  nature,  there  is  no 
inherent  inferiority  of  conclusiveness. 
Like  other  argnments  from  resem- 
blance,  it  may  amount  to  nothing,  or 
it  may  be  a  perfect  and  conclusive 
Induction.  The  circumstance  in  which 
the  two  cases  resemble  may  be  cap- 
able of  being  shown  to  be  the  maUrial 
circumstance ;  to  be  that  on  which 
all  the  consequences  necessary  to  be 
taken  into  account  in  the  particular 
discussion  depend.  In  the  example 
last  given,  the  resemblance  is  one  of 
relaUon  ;  the  fundaTnejaam  rdatiimU 
being  the  management  by  ■  few 
persons  of  affairs  in  which  a  much 
greater  number  are  interested  along 
with  them.  Now,  some  may  contend 
that  this  drcnmstaoce,  which  is  com- 
mon to  the  two  cases,  and  the  various 
which  follow  from  it, 
the  chief  share  in  determining 
all  the  effects  which  make  up  what 
we  term  good  or  bad  administration. 
If  they  can  establish  this,  their  argu- 
ment has  the  force  of  a  rigorous  in- 
duction ;  if  they  cannot,  they  are 
aud  to  have  failed  in  proving  the 


analogj  between  the  two  cases ;  & 
mode  of  speech  which  implies  that 
nben  the  analogy  can  be  proved,  the 
argument  founded   on  it  cannot  be 

§  2.  It  is  on  the  vhole  more  usual, 
however,  to  extend  the  name  of  ana- 
logical evidence  to  nrgnments  from 
any  sort  of  resemblance,  provided 
they  do  not  amount  to  a  complete 
induction:  without  peculiarly  dis- 
tinguishing resemblance  of  relationa. 
Analogical  reasoning,  in  this  sense, 
may  be  reduced  to  tlie  following  for- 
mula : — Two  things  resemble  each 
other  in  one  or  more  respects ;  a 
certain  proposition  is  tme  of  the  one, 
therefore  It  is  true  of  the  other.  But 
we  have  nothing  here  by  which  to 
discriminate  an^ogy  from  induction, 
since  this  type  will  serve  for  all 
reasoning  from  experience.  In  the 
strictest  inducWon,  equally  with  the 
faintest  analogy,  ue  conclude  becanse 
A  resembles  B  in  one  or  more  pro- 
perties, that  it  does  so  in  a  certain 
other  property.  The  difference  is, 
that  in  the  case  of  a  cemplete  induc- 
tion it  has  been  previously  shown, 
by  due  comparison  of  instances,  that 
there  is  an  invariable  conjunction 
between  the  former  property  or  pro- 
perties and  the  latter  property ;  but 
in  what  is  called  analogical  reasoning, 
no  sudi  conjunction  has  been  made 
out.  There  have  been  no  oppor- 
tnnities  of  putting  in  practice  the 
Method  of  Diflerence,  or  even  the 
Method  of  Agreement ;  but  we  con- 
clude (and  that  is  all  which  the  argu. 
meut  of  analogy  amoants  to)  that  a 
fact  in,  known  to  be  true  of  A,  is 
more  likely  to  be  true  of  B  "  " 
agrees  witii  A  in  some  of  its  pi 
ties,  (even  though  no  connecti 
known  to  exist  between  m  and  thoee 
properties,)  than  if  no  resemblance  at 
all  could  be  traced  between  " 
any  other  thing  known  to  pos» 

To  this  ailment  it  Is  of  . 
reiini^te  that  the  properties  oomraon 
to  A  with   B   shall  be  merely   not 
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known  to  be  connected  with  »t ;  they 
roust  not  be  properties  known  to  ha 
unconnected  with  it  If,  either  by 
processes  of  elimination,  or  by  deduc- 
tion from  previous  knowledge  of  the 
laws  of  the  properties  in  question,  it 
can  be  concluded  that  they  have  no- 
thing to  do  with  m,  the  argument  of 
analogy  is  put  out  of  court.  The 
supposition  must  be  that  m  is  an 
effect  really  dependent  on  some  pro- 
perty of  A,  but  we  know  not  on 
which.  We  cannot  point  out  any  oE 
the  properties  of  A  which  is  the 
causa  of  ni,  or  united  with  it  by 
any  law.  After  rejecting  all  which 
we  know  to  have  nothing  tu  do  with 
it,  there  remain  several  between 
which  we  are  unable  to  decide  :  of 
which  remaining  properties  B  pos- 
sesses one  or  more.  This  accordingly 
we  consider  as  affording  grounds,  of 
more  or  less  strength,  for  concluding 
by  anali^y  that  B  possesses  the  attri- 

There  can  be  no  doubt  that  evei^ 
audi  resemblance  which  can  be 
pointed  out  between  B  and  A  affords 
some  degree  of  probability,  beyond 
what  would  otherwise  exist,  in  favour 
of  the  conclusion  drawn  from  it.  If 
B  resembled  A  in  all  its  ultimate 
properties,  its  possessing  the  attribute 
m  would  be  a  certainty,  not  a  proba- 
bility ;  and  every  resemblance  which 
con  be  shown  to  exist  between  them 
places  it  by  so  much  tho  nearer  to 
that  point.  IE  the  resemblance  be  in 
an  ultimate  property,  there  will  be 
resemblance  in  all  the  derivative  pro- 
perties dependent  on  that  ultimate 
property,  and  of  these  m  may  be  one. 
If  the  resemblance  ba  in  a  derivative 
property,  there  is  reason  to  expect 
resemblance  in  the  ultimate  property 
on  which  it  depends,  and  in  the  other 
derivative  properties  dependent  on 
the  same  nltimato  property.  Every 
resemblance  which  can  be  shown  to 
exist  affords  ground  for  expecting  an 
Indelinlto  number  of  other  resem- 
blances ;  the  particular  resemblance 
sought  will,  therefore,  be  oftene- 
foimd  among  things  thus  known  ' 


3<6  l: 

resemble,  than  smong  thii^  between 
which  we  know  of  no  membluice. 

For  example,  I  might  infer  that 
there  are  probablj  mhabitoDta  ii     ' 
moon,  because  there  are  inhabil 
on  the  earth,  in  the  Bea,  and  in 
nir  ;  and  this  ie  the  evidence  of 
logy.      The    circumatance  of   having 
iobabitanta   is  here  aaeumed  not  ' 
be  an  ultimate  property,  but  (aa 
reasonable  to  guppoae)  a  consequence 
of  other  properties ;  and  depending, 
therefore,  in  the  cose  of  the  earth, 
Bome  of  its  propertiei  ub  a  portion 
the  universe,  but  on  which  of  those 
properties  we  kno«   not.     Now  the 
moon  resembles  the  earth  in  being  a 
solid,    opaque,  nearly  spherical   sab- 
stance,   appearing  to  contain,  or  to 
have  contained,  active  volcanoes  ;  re- 
ceivingheat  and  light  fniiu  the  ma 
in  about  the  eame  quantity  as  our 
earth  ;   revolving  on  its  axu  ;   oom- 
posed  of  matenola  which  gravitate, 
and  obeying  all  the  various  lawa  re- 
sulting from  that  property.     And  I 
think  no  one  v/ill  deny  that  if  thU 
were  all  that  was  known  of  the  moon, 
the   existence  of  inhabitants  in  that 
luminary    would   derive    from  these 
variou*  resemblances  to  the  earth  a 
greater  degree  of  probability  than  it 
would    otherwise  have ;    though    the 
amount  of  the  augmentation  it  would 
be  useless  to  attempt  to  estimate. 

If,  however,  every  resemblanoe 
proved  between  B  and  A,  in  any 
point  not  known  to  be  immaterial 
with  raipect  to  m,  forms  some  addi- 
tional reason  for  presuming  that  B 
has  the  attribute  m,  it  is  clear,  i 
contra,  that  every  dissimilarity  which 
con  be  proved  between  them  fur- 
nishes a  connter-piulrability  of  the 
Mime  nature  on  the  other  side.  It  is 
not  indeed  unusual  that  different 
tdtimate  properties  should,  in  soma 
particular  instances,  produce  the  same 
derivative  property ;  but  on  the  whole 
it  is  certain  that  things  which  differ 
in  their  ultimate  properties  will 
differ  at  least  as  much  in  the  aggre- 
gate of  their  derivative  properties, 
and  that  the   differences  which  are 


unknown  will  on  the  average  of 
cases  bear  some  proportion  to  those 
which  are  known.  There  will,  there- 
fore, be  a  competition  between  the 
known  poiata  of  ngreemeot  and  the 
known  points  of  difference  in  A  and 
B  ;  and  aooording  as  the  one  or  the 
other  may  be  deemed  to  preponde- 
rate, the  probability  derived  from 
Bnalt^  will  be  for  or  gainst  B's 
■laving  the  property  w.  The  moon, 
for  instance,  agrees  with  the  earth  in 
the  cireumstances  already  mentioned ; 
but  (lilierB  in  being  smaller,  in  having 
its  surfaoe  more  unequal,  and  ap- 
parently volcanic  throughout,  in  hav- 
ing, at  least  on  the  side  next  the 
earth,  no  atmoaphere  sufficient  to  re- 
fract light,  no  clouds,  and  (it  is  there- 
fore oonoluded)  no  water.  Theaa 
differences,  oonsidered  merely  aa 
suoh,  might  perhaps  bolauca  the  re- 
semlilances,  so  that  analogy  would 
afford  no  preoumption  eiUier  way. 
But  considering  that  some  of  the 
circumstances  which  are  wanting  on 
the  moon  ore  among  those  which,  on 
the  earth,  are  found  to  be  indispens- 
able conditions  of  »"'■"»!  life,  we  may 
conclude  that  if  that  phenomenon 
does  exist  in  the  moon,  (or  at  all 
events  on  the  nearer  side,)  it  must  tie 
as  an  effect  of  causes  totally  diffennt 
from  those  on  which  it  depends  here; 
as  a  consequences  tlierefore,  of  the 
moon's  differences  from  the  earth,  not 
of  the  points  of  agreement.  Viewed 
in  this  light,  oil  the  resemblancei 
which  exist  become  presumptiona 
against,  not  in  favour  of,  the  moon's 
being  inhabited.  Since  life  cannot 
exist  there  in  the  manner  in  which  it 
exists  here,  the  greater  the  resem- 
blance of  the  lunar  World  to  the 
terreetrial  in  other  respects,  the  less 
reason  we  have  to  believe  that  it  con 
contain  life. 

There  are,  however,  other  bodin  in 
OUT  system,  between  which  and  tha 
earth  there  is  a  much  closer  resem- 
blance, which  possess  an  atmosphere 
clouds,  oonsequently  water,  (or  lome 
fluid  analogous  to  it,}  and  even  giv« 
itrong  indicitiiins  of  snow  in  tlieir 
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polar  regionn;  while  tha  cold  or  heat, 
though  differing  greatly  cm  the  aver- 
H)(e  from  mat,  is,  in  some  parta  at 
least  of  those  plimeta,  posaibly  not 
more  extreme  than  iu  Hiiue  regions 
of  our  own  which  are  habitable.  To 
balsnoe  tbeao  BgreemBnta,  the  ascer- 
tained differences  are  chiefly  in  the 
average  light  and  heat,  velocity  of 
Totatinn,  density  of  material,  inten- 
nity  of  gravity,  and  limilar  olrouni- 
Btunces  of  a  secondary  kind.  With 
regard  to  these  plaaete,  therefore,  the 
argument  oE  analogy  gives  %  decided 
preponderance  in  favour  of  their  re- 
sembliog  the  earth  in  any  of  its  de- 
rivative propertieB,  such  ai  that  of 
having  inhabitants ;  though,  when  we 
consider  how  immeasurably  multitu- 
dinous are  those  of  their  properties 
which  we  are  entirely  ignorant  of, 
compared  with  the  few  which  we 
liiiow,  we  con  attach  but  trifling 
weight  to  any  coneiderations  of  re- 
semblance In  which  the  known  ele- 
ments bear  so  inconBiderable  a  pro- 
portion to  the  unknown. 

Besides  the  competition  between 
analogy  and  diversity,  there  may  be 
n  competition  of  conflicting  analogies. 
The  new  case  may  be  similar  in  some 
of  its  circunistancefl  to  cases  in  which 
the  fact  m  exists,  but  in  others  to 
uaoee  in  which  It  Is  known  not  to 
cf.iiA.  Amber  has  some  prnpertiee  in 
common  with  vegetable,  others  with 
mineral  products.  A  painting  of  un- 
known origin  may  resemble,  in  certain 
of  its  characters,  known  works  of  a 
particular  master,  but  in  others  it 
may  as  strikingly  resemble  those  of 
some  other  painter.  A  va^e  may 
bear  soma  analogy  to  works  of  Gre- 
dan,  and  some  to  those  of  Etruscan 
or  Egyptian  art.  We  are  of  course 
supposing  that  it  does  nut  possess 
any  quality  which  has  been  ascer- 
tained, by  a  sufBoiant  induction,  to 
be  a  conclusive  mark  either  of  the 
one  or  of  the  other. 


i  3. 


i  the  value  of  a 
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without  any  antecedent  evidence  of 
a  connection  between  them,  depends 
on  the  extent  of  ascertained  re- 
semblance, oompaied  first  with  the 
amount  of  ascertained  difference,  and 
next  with  the  extent  of  the  unex- 
plored region  o£  unascertained  pro- 
perties ;  it  follows  that  where  the 
resemblance  ie  very  great,  the  ascer- 
tained difFerence  veiy  small,  and  ouc 
knowledge  of  the  subject-matter  toler- 
ably extensive,  the  argument  from 
analogy  may  approach  in  strength 
very  near  to  a  valid  induction.  If, 
after  much  observation  of  B,  we  find 
that  it  i^rees  with  A  in  nine  out  of 
ten  of  its  known  properties,  we  may 
conclude  with  a  probability  of  nine 
to  one,  that  it  vrill  possess  any  given 
derivative  property  of  A.  If  we  dis- 
cover, for  exampl^  an  unhnowu  ani- 
mal or  plant,  resembhng  closely  soma 
known  one  in  the  greater  number  of 
the  properties  we  observe  in  it,  but 
differing  in  some  few,  we  may  reason- 
ably expect  to  lind  in  the  unobserved 
remainder  of  its  properties  a  gene- 
ral agreement  with  those  of  the  for- 
mer, but  also  a  difference  correspond- 
ing proportionately  to  the  amount  of 
olwerved  diversity. 

It  thus  appears^hat  the  conclusions 
derived  from  analogy  are  only  of  any 
considerabla  value  when  the  case  to 
which  we  reason  is  an  adjacent  case  ; 
adjacent,  not  as  before,  in  place  or 
time,  but  in  circumBtances.  In  the 
case  of  effects  of  which  the  canses  are 
imperfectly  or  not  at  all  known,  when 
consequently  the  observed  order  of 
their  occurrence  amounta  only  to  an 
empirical  law,  it  often  happens  that 
the  conditions  which  have  co-existed 
whenever  the  eSeot  was  observed 
have  been  very  numerous.  Now  if  a 
new  case  presents  itself,  in  which  aU 
these  conditions  do  not  exist,  but  the 
far  greater  part  of  them  do,  some  one 
or  a  few  only  being  wanting,  the  in- 
ference that  the  effect  will  occur,  not- 
withstanding this  deficiency  of  oom. 
plete  resemblance  to  the  cases  in 
which  it  has  been  observed,  may, 
though  of  the  nature  of  analogy,  pus- 
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ECKs  s.  hit-h  degree  of  probability.  It 
ia  bardl;  Deccesary  to  add,  that  how. 
ever  cansidersiblo  this  probability  may 
be,  no  competent  inquirer  into  nature 
will  rest  satisfied  with  it  when  a  com. 
plete  induction  ia  attainable  ;  but  will 
consider  the  analogy  aa  a  mere  guide- 
post,  poiutuig  out  the  direction  in 
which  mora  rigorous  inveatigatioiu 
should  be  prosecuted. 

It  is  in  this  taat  reapect  that  con' 
sidentiona  of  analog;  have  the  higheat 
scientific  value.  The  cases  in  which 
analogical  evidence  affords  in  itself 
any  very  high  degree  of  probability, 
are,  aa  we  have  observod,  only  those 
in  which  the  reaemblance  ia  very  close 
and  extensive ;  but  there  ia  no  ana- 
logy, however  faint,  which  may  not  be 
of  the  utmoat  value  in  suggesting  ex- 
periments or  obaervations  that  may 
lead  to  more  positive  conclusions. 
When  the  agents  and  their  effecta  are 
out  of  the  reach  of  further  observa- 
tion and  experiment,  as  in  the  specu- 
lations  already  alluded  to  reapcx^ing 
the  moon  and  planets,  such  alight  pro- 
boWlities  are  no  more  than  an  inter- 
i^ing  theme  for  tha  pleasant  exercise 
of  imaginatiun ;  but  any  suspicion, 
however  alight,  that  seta  an  ingenioua 
person  at  work  to  contrive  an  eipan- 
ment,  or  affords  a  reason  for  trying 
one  experiment  rather  than  another, 
may   be  of  the --'   "- — "   '~ 
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On  this  ground,  though  I  cannot 
accept  as  positive  truths  any  of  thoae 
soientifio  hypotheses  which  are  unsus- 
ceptible of  being  ultimately  brought 
to  the  test  of. actual  induction,  such, 
for  instance,  as  the  two  theories  of 
light,  the  emission  theory  of  the  last 
centniy,  and  the  nndulatory  theory 
which  predominates  in  the  present,  I 
am  yet  unable  to  agree  with  those 
who  consider  such  hypotheses  to  be 
worthy  of  entire  disregard.  Aa  is 
well  said  by  Hartley  (and  concurred 
in  by  a  thinker  in  general  so  diame- 
trically opposed  to  Hartley's  opinions 
as  Dugald  Stewart),  "any  hypothesis 
which  baa  so  much  plausibility  as  to 
explain  a  considerable  number  of  facts, 


helps  us  to  digest  these  facts  in  proper 
order,  to  bring  new  ones  to  light,  and 
make  experimenta  crucu  for  the  aake 
of  future  inquirers."  "  If  an  hypo- 
thesis both  explains  known  facts  and 
has  led  to  the  prediction  of  othen 
previously  unknown,  and  since  veri- 
fied by  experience,  the  laws  of  the 
phenomenon  which  is  the  subject  uf 
inquiry  must  bear  at  least  a  great 
rimilarity  to  those  of  the  class  ofpbe- 
Domeua  to  which  the  hypotJieais  as- 
similates it;  and  since  the  anal<^^ 
which  extends  so  far  may  probably 
extend  farther,  nothing  ia  more  likely 


throw  light  npon  the  raal  properttea 
of  the  phenomenon  than  the  follow- 
ing out  such  an  hypothesis.  But  to 
thia  end  it  is  by  no  means  necessary 
that  the  hypothesis  be  mistaken  for  a 
scientific  tnith.  On  the  contrary,  that 
illusion  Is  in  thia  respect,  as  In  every 
other,  an  impediment  to  the  progrea* 
of  real  knowledge,  by  leading  inquirera 
to  restrict  themselves  arbitrarliy  to 
the  particular  hypotheala  which  ii 
most  accredited  at  the  time,  inatead  of 
looking  out  for  every  class  of  pheno- 
mena between  the  laws  of  which  and 
those  of  the  given  phenomena  any 
analogy  eiis(«,  and  trying  all  Bacn 
experiments  aa  may  tend  to  the  dis- 
covery of  nlterior  analogies  pMnttng 
in  the  same  direction. 


CHAITKK  XXI. 

R  OP  TUB   U 


§  I.  Wk  have  now  completed  our 
review  of  the  logical  processes  by 
which  tlie  laws,  or  uniformities,  (d 
the  sequence  of  phenomena,  and  those 
uniformities  in  their  co-eiistenee 
which  depend  on  the  lawa  of  their 
sequence,  are  ascertained  or  tested. 

As  we  recognised  in  the  comm 

ment,  and  have  been  enabled  t 
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more  clearlj  in  the  progress  of  the 
inTestigatian.  the  biuis  of  all  these 
li)gic>l  operations  ia  the  law  of  causa- 
tion. The  validity  of  all  the  Inductive 
Kethods  depends  on  the  awiiuupticin 
that  every  event,  or  the  beginning  of 

cause,  some  antecedent,  on  the  ex- 
istence of  which  it  is  invariably  and 
unconditionally  consequent  In  the 
Method  of  Agreement  thia  ia  obvious ; 
that  method  ovuwedly  proceeding  on 
the  Guppositiou  that  we  have  found 


the 
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The  I 


ncgativ* 

ie  equally  true  oE  the  Method 
SiSeience.  That  method  authoriaes 
us  to  infer  a  general  law  from  two 
inatonces ;  one,  in  which  A  exists 
together  with  a  multitude  of  other 
circumatauceB,  and  B  Follows ;  on- 
other,  in  which  A  being  removed, 
and  oR  other  circumstances  remaining 
the  same,  B  is  prevented.  What, 
however,  does  this  prove!  It  proves 
that  B,  in  the  psrticular  inatanoe, 
cannot  have  had  any  other  cause  than 
A  ;  but  to  conclude  from  thia  that  A 
was  the  cause,  or  that  A  will  on  other 
occasions  be  followed  by  B,  is  only 
allowable  on  the  assumption  that  B 
must  have  some  cause ;  that  among 
its  antecedents  in  any  single  instance 
In  which  it  occun,  there  must  be 
one  ivbich  has  the  capacity  of  pro- 
dudng  it  at  other  times.  Thia  being 
admitted,  it  is  seen  that  in  the  case 
in  question  that  antocodent  can  be 
no  other  than  A;  but.  that  if  it  be 
no  other  than  A  it  must  be  A,  is  not 
proved,  by  these  instances  at  least, 
but  taken  for  granted.  There  ia  no 
need  to  spend  time  in  proving  that 
the  some  thing  is  true  o£  the  other 
Inductive  Methods.  The  universality 
o£  the  law  of  caosatii  .  .     .  - 


warranted' 


nail. 

But  is  thia  asaumpti 
Doubtless  (it  ma;  be  aaiuj  mou  pneno- 
meoa  are  connectedasefCectawitiiaome 
antecedent  or  cause,  that  is,  are  never 

Cduced  unleas  aome  osaignable  fact 
preceded  them  ;  but  the  very  cir- 
cumstance that  complicated  processes 


oE  induction  : 


sometimes  necessary, 
snows  bnab  coses  exiat  in  whjch  thia 
regular  order  of  succeasion  is  not  ap- 
parent to  our  unaided  apprchenaion. 
If,  then,  the  proceaaes  which  bring  ^ 
" cosea  within  the  same  category 


with  the  i 


: that  w 


should 


the  universality  of  the  v 
law  which  diey  do  not  at  first  sight 
appear  to  exemplify,  ia  not  this  a 
pelitio  principii !  Can  we  prove  11 
proposition  by  an  argument  which 
takes  it  for  granted  ?  And  if  not 
so  proved,  on  what  evidence  does  it 

For  this  difficulty,  which  I  have 
purposely  stated  in  the  strongest  terms 
it  will  admit  of,  the  school  of  meta- 
physicians who  have  long  predomi- 
nated in  this  country  find  a  ready 
salvo.  They  aflirni  that  the  nni- 
veraaUty  of  causation  is  a  truth  which 
we  cannot  help  believing ;  that  the 
belief  in  it  is  on  instinct,  one  of  the 
laws  of  our  believing  faculty.  As  the 
proof  of  this,  they  say,  and  they  have 
nothing  else  to  aay,  that  everybody 
doca  believe  it ;  and  they  number  it 
among  the  propositions,  rather  nume- 
rous in  their  catalogue,  which  may  he 
logically  ai^ed  against,  and  perhaps 
cannot  be  logically  proved,  but  which 
are  of  higher  authority  than  logic, 
and  so  essentially  inherent  in  the 
human  mind,  that  even  he  who  denies 
them  in  speculation  shows  by  bis 
habitual  practice  that  his  arguments 
make  no  impression  upon  himself. 

Into  the  merits  of  this  question, 
considered  as  one  of  psychology,  it 
would  ba  foreign  to  my  puipoae  to 
enter  here;  butlmustprotestagoinst 
adducing,  as  evidence  of  Vtts  truth  of 
a  fact  in  external  nature,  the  diapuai- 
tion,  however  strong  or  however  gene- 
rat,  of  the  human  mind  to  believe  it. 
Belief  is  not  proof,  and  does  not  dis- 
pense with  the  necesaity  of  proof.  I 
am  aware  that  to  ask  for  evidence  of 
a  proposition  which  we  are  supposed 
to  believe  instinctively  is  to  expose 
oneself  to  the  charge  oE  rejecting  the 
authority  of  the  hnnian  faculties : 
which  of  courae  no  one  can  con- 
2  A 
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■iatentl]'  do,  Rinee  the  hnman  facul- 
ties nra  all  which  any  one  has  to 
judge  by ;  nnd  inusniuch  as  the  mean- 
ing of  the  wold  evidence  ie  Biippceed 
to  be  something  which,  when  kid 
before  the  mind,  inducea  it  to  believe ; 
to  demand  evidence  when  the  belief 
is  ensured  by  the  mind's  own  laws  Is 
supposed  to  be  appealing  to  the  In- 
tellect against  the  intellect.  Bat  thii, 
I  apprehend,  in  a  misunderatanding 
of  the  nature  of  evidence.  By  evi- 
dence is  not  meant  anything  and 
eveiytbing  which  produces  belief. 
There  are  many  things  which  gene- 
rate belief  besides  evidence.  A  mere 
strong  association  of  ideas  often  causes 
a  belief  so  intense  as  to  be  nnahake- 
able  by  experience  or  argument  Evi- 
dence is  not  that  which  the  mind 
does  or  must  yield  to,  but  that  which 
it  ought  to  yield  to,  namely,  that,  by 
yielding  to  which,  its  belief  is  kept 
conformable  to  fact.  There  la  no  ap- 
peal from  the  human  faculties  gene- 
Tally,  but  there  is  an  appeal  from  one 
human  faculty  to  another ;  from  the 
judging  faculty  to  those  which  take 
cognisance  of  fact,  the  faculties  of 
sense  and  consciousness.  The  legiti- 
macy of  this  appeal  is  admitted  when- 
ever it  ia  allowed  that  our  judgments 
ought  to  be  conformable  to  fact  To 
say  that  belief  suffices  for  its  c 
jiutification  ia  making  opinion 
test  of  opinion  ;  It  is  denying  the 
istence  of  any  outward  standard,  the 
conformity  of  an  opinion  to  which 
constitutes  its  truth.  We  cal!  ont 
mode  of  forming:  opinions  right  and 
another  wrong,  because  the  one  does 
and  the  other  does  not  tend  to  make 
the  opinion  agree  with  the  fact — to 
make  people  believe  what  really  is, 
and  expect  what  really  will  be.  Now 
a  mere  disposition  to  believe,  even  i< 
supposed  instinctive,  is  no  guarantet 
foe  the  truth  of  the  thing  believed. 
If,  indeed,  the  belief  ever  amounted 
to  an  irreaiatible  necessity,  there  would 
tht^o  be  no  uk  in  appealing  from  it, 
becBuae  there  would  De  no  poasibility 
of  altering  it  But  even  then  the 
truth  of  the  belief  would  not  follow 


would  only  follow  that  mankind 
^re  under  a  permanent  necessity  of 
lieving  what  might  possibly  not 
be  true  ;  in  other  word",  that  a  case 
might  occur  in  which  our  senses  or 
consciousness,  if  they  could  be  ap- 
pealed to,  might  testify  one  thing  and 
our  reason  believe  another.  But  in 
fact  there  is  no  auch  permanent  neces- 
There  is  no  proposition  of  which 
1  be  asserted  that  every  human 
mind  must  eternally  and  irrevocably 
believe  it  Many  of  thp  propoaitions 
of  which  this  is  most  confidently 
atated  great  numbers  of  human  beings 
have  disbelieved.  The  tbinpi  which 
it  has  been  supposed  that  noliody 
could  possibly  help  believing  are  in- 
numerable ;  but  no  two  generations 
would  make  out  the  same  catalogue 
of  them.  One  age  or  nation  believer 
implicitly  what  to  another  seems  in- 
credible and  inconceivable  ;  one  indi- 
vidual has  not  a  vestige  of  a  belief 
which  another  deems  to  be  absolutely 
inherent  in  humanity.  There  is  not 
one  of  these  supposed  instinctive  be- 
liefs which  is  really  Inevitable.  It  is 
in  the  power  of  every  one  to  cnltlvate 
habits  of  thought  which  mahe  him 
independent  of  them.  The  habit  of 
philosophical  analysis,  (of  which  it  is 
the  surest  effect  to  enable  the  mind 
to  command,  instead  of  being  com- 
manded by,  the  laws  of  the  merely 
passive  part  of  its  own  uatnre,]  I^ 
showing  to  us  that  things  are  not 
necessarily  connected  in  fact  because 
their  ideas  are  connected  in  our  minds, 
is  able  to  loosen  innumerable  aesocia- 
tions  which  reign  despotically  over 
the  undisciplined  or  early-prejudiced 
mind.  And  this  habit  ia  Dot  withoat 
power  even  over  those  wsooiations 
which  the  school  of  which  I  have 
been  speaking  regard  as  connate  and 
inatinctive.  I  am  convinced  that  any 
one  accustomed  to  abstraction  and 
analysis,  who  will  fairly  exeit  his 
faculties  for  the  purpose,  will,  when 
his  imagination  has  once  learnt  to 
entertain  the  notion,  find  no  difficulty 
in  conceiving  that  in  some  one,  for 
instance,    of    the   m«ny   firmaments 
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into  which  aideml  astronomy  now 
divtdsB  the  univerae,  erenta  may  inc- 
ceed  one  another  at  random  without 
an;  fixed  law ;  nor  caD  anything  in 
our  experience,  or  In  one  mental 
nature,  conetitute  a  tmffident,  or  in- 
deed any,  reason  for  believing  that 
thia  ia  nowhere  the  case. 

Were  we  to  suppose  (what  it  ia  per- 
fectly possible  to  Imagine)  that  the 
E resent  order  of  the  univerae  were 
rought  to  an  eud,  and  that  a  cbana 
succeeded  in  which  there  was  no  fixed 
Buccesaion  of  events,  and  the  past  gave 
no  MBurance  of  the  future ;  ifahuman 
being  were  nuraculouely  kept  alive  to 
witnesa  this  diange,  he  surely  would 
soon  ceaae  to  believe  in  any  uniformity, 
the  uniformity  ftselt  no  longer  eiist- 
ing.  If  this  be  admitted,  the  belief 
in  uniformity  either  Is  not  an  instinct, 
or  it  is  an  Instinct  conqaerabte,  like 
all  other  instincts,  by  acquired  know- 
ledge. 

But  there  ii  no  need  to  speculate 
on  what  might  be,  when  we  have 
positive  and  certain  knowledge  of 
what  has  lieen.  It  ia  not  true  as  n 
matter  of  fact  that  mankind  have 
always  beJieved  that  all  the  suoces- 

according  to  fixed  laws.  The  Greek 
philoaophera,  not  even  excepting 
Aristotle,  recognised  Ohanco  and 
Spontaneity  {tOxij  and  ri  ai>raiu4Toi') 
as  among  the  agents  in  nature ;  in 
other  words,  they  believed  that  to 
that  extent  there  was  no  guarantee 
that  the  past  had  lieen  similar  to 
itself,  or  that  the  future  would  re- 
semble the  past.  Even  now  a  full 
half  of  the  philosophical  world,  in- 
cluding the  very  same  metaphysicians 
wlio  contend  most  for  the  instinctive 
character  oE  the  belief  in  uniformity, 
consider  one  important  class  of  phe- 
nomena, volitions,  to  be  an  exception 
to  the  miiformity,  and  not  governed 
by  a  fixed  law." 

FoweU'a  £uag  OK  the  Indueiirt  Phitonphs, 
ta  conflnnalion,  both  in  regnrd  tn  liistorj 

tlie  text.    Speaking  of  the  "tonvletion  of 


5  2.  As  was  observed  in  a  former 
place,  *  the  belief  we  entertain  in  the 
universality,  throaghout  nature,  of 
the  law  of  cause  and  effect,  is  itself 
an  Inatance  of  induction,  and  by  no 
iS  one  of  the  earliest  which  any 
I,  or  which  mankind  In  generj, 

.Dlvflrsril  and  pennsnent  unlfonntty 
.ura,"  Ur.  FowsU  lan  (pp.  qS-idd)— 
'e  mtj  remark  that  thu  Idea,  in  its 

ar  acceptance   or  natural    growth. 


^3aywlll 


he  harvest  tbls  jrear  u  it 
id  the  like,  but  hsa  no  no- 
:rencEB  fa  oubjecta  Tjoyond 


admltdiig,  Ihii  beUeC 

\ring  uneoneciom  teed 

its  uolveriBl  trutb.    Jjor,  again,  is  it  onl^ 

among  the  molt  Ignorai.t  that  thia  liiuiti 

verj  miisT^  prcpenfliCy  to  believe  tha 
•leryuiinft  beyond  cummon  exparionoe 
or  oepeclally  ascertained  laws  of  uatiire,  I 

arbltiury  iatfltrontiou.  and  even  to  objei 

luuisi,  11  CDnJeeturullv  tiiTovm  out  for  ai 

'*Tha  prcclao  doctrino  of  the  ffeinralua 
Hen  at  ttSs  idea  of  the  ui.ifomitr  ol  nattin 


priinary  principle 


ally  inherent  In 
to  believe.    It  ii 


I  conimoa  prepouea- 


IXDUCTION. 


noivenal  law  by  genentlieatjnn  from 
many  lam  of  infenur  generality.  We 
Khould  never  ll«ve  b^  the  notion  uf 
cauBStion  (in  the  philoeophicol  mean- 
ing of  tlie  term)  as  a  condition  of 
all  phenoioena,  imlesa  many  cases  of 
causation,  or,  in  other  words,  many 
partial  umformities  of  sequence,  had 
previously  become  familiar.  The 
more  obvious  of  the  particular  uni- 
formities Biggest,  and  give  evidence 
of,  the  general  uniformity,  and  the 
general  uniformity,  once  established, 
enaWes  ua  to  prove  the  remainder  of 
the  particular  uniformities  of  which 
it  Is  made  up.  As,  however,  all 
rigorouB  procesaea  of  induction  pre- 
suppoae  the  general  uniformity,  our 
knowledge  of  the  particular  nniformi- 
ties  from  which  it  was  Gi«t  inferred 
was  not,  of  coAirae,  derived  from 
rigorous  induction,  but  from  the  loose 
and  uncertain  mode  of  induction  per 
enumenUionna  limplieem;  and  the 
law  of  universal  causation,  being 
collected  from  results  so  obtained, 
cannot  itself  rest  on  any  better 
foundation. 

It  would  seem,  therefore,  that  in- 
duction ptr  mumtratuman  aimplUem 
not  only  is  not  necessarily  an  illicit 
logical  process,  but  is  in  reality  the 
only  kind  of  induction  possible  ;  since 
the  more  eloborate  process  depends 
for  its  validity  on  a  law,  itself  ob- 
tained in  that  inartificial  mode.  la 
there  not  then  on  inconsistency  !n  con- 
trasting the  looseness  of  one  method 
with  ^e  ripdity  of  another,  when 
that  other  ia  indebted  to  the  looser 
method  for  its  own  foundation  T 

The  inconsistency,  however.  Is  only 
apparent.  Assuredly,  if  induction  by 
simple  enumeration  were  an  invalid 
process,  no  proceas  grounded  on  it 
could  be  valid ;  just  as  no  reliance 
could  be  placed  on  telescopes  if  we 
coidd  not  trust  our  eyes.  But  though 
B  valid  process,  it  is  a  fallible  one, 
and  fallible  in  very  different  degrees ; 
if  therefore  we  can  anbatitute  for  the 
mure  fallible  forms  of  the  procesa  an 
uperation  grounded  on  the  same  pro- 


in  a  lesa  fallible  form,  we  shall 
have  effected  a  very  material  improve- 
ment. And  this  is  what  scientific  in- 
duction does. 

A  mode  of  concluding  firna  ex- 
perience must  be  pronounced  untrust^ 
worthy  when  subsequent  experience 
refuses  to  confirm  it.  According  tii 
this  criterion,  induction  by  simple 
enumeration — in  other  words,  gene- 
ralisation of  an  observed  fact  from 
the  mere  absenoe  of  any  linown  in- 
etance  to  the  coutrary — -affords  io 
general  apreeariousandnnsafe  ground 
of  asanrance  ;  for  such  generalisations 
are  incessantly  discovered,  on  further 
experience,  to  be  false.  Still,  how- 
ever, it  affoida  some  assurance,  suffi- 
cient, in  many  cases,  for  the  ordinary 
guidance  of  conduct.  It  would  be 
absurd  to  say  that  the  generalisations 
arrived  at  by  mankind  in  the  outset 
of  their  experience,  such  as  these, 
Food  nourishes,  Fire  bums.  Water 
drowns,  were  unworthy  of  reliance." 
There  is  a  scale  of  trustivorthiness  in 
the  results  of  the  original  nnscientilio 
Induction  ;  and  on  this  diversity  (as 


lurk,  t 


n,   Whstlhej 
<j  in  pQiyricul 


geueriillulloili  did  n 


le  iuducUoD,  Fin  bums, 
ir  iU  islldlty  that  all  nn- 
e  uniform  laws,  but  only 
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obserred  in  the  fourth  chapter  of  the 
present  book)  depend  the  rnlea  tor 
the  improyement  of  the  procees.  The 
improvement  consists  in  correcting 
one  of  these  inartificial  generaiisfl" 
by  means  of  aDotber.  As  hae  been 
already  pointed  oiit  this  is  all  that 
art  con  do.  To  test  a  generalisation, 
by  ahowing  that  it  either  follows  from, 
or  conflicts  with,  Bome  stronger  induc- 
tion, some  generalisation  resting  on  a 
broader  foundation  of  experience  is 
the  beginning  and  end  of  the  li^o  of 
Induction. 

g  3.  Now  the  precariouaness  of  the 
method  of  simple  enumention  ia  in 
an  inverse  ratio  to  the  largeness  of 
the  generaiisation.  The  pnxiesB  is 
delusive  and  insnfficient,  exactly  in 
pcoportkJn  as  the  aobjeot-mattec  of 
the  obaervation  is  special  and  limited 
in  extent.  Aa  the  sphere  widens,  this 
uoscientlfio  method  becomes  less  and 
leas  liable  to  mislead ;  and  the  most 
universal  class  of  truths,  the  law  of 
causation  for  instance,  and  the  prinoi- 
plea  of  number  and  of  geometry,  are 
duly  and  satisfactorily  proved  by  that 
method  alone,  nor  arc  they  susceptible 
of  any  other  proof. 

With  respect  to  the  whole  daas  of 
generalisatiotis  of  which  we  have 
recently  treated,  the  uniformities 
which  depend  on  causation,  the  truth 
ot  the  remart  juat  made  foUows  by 
obvious  inference  from  the  principles 
laid  down  in  the  preceding  chapters. 
When  a  fact  has  been  observed  a 
certain  number  of  times  to  be  true, 
and  is  not  in  any  instance  known  to 
be  false ;  if  we  at  once  affirm  that 
fact  OS  an  univenal  truth  or  law  of 
nature,  without  either  testing  it  by 
any  of  the  four  methods  of  indnction, 
or  deducing  it  from  other  known  laws, 
we  shall  in  general  err  grossly ;  but 
we  aro  perfectly  justified  in  affirming 
it  as  an  empirical  law,  true  within 
certain  limits  of  time,  place,  and 
ciroumatanoe,  provided  the  number  of 
coincidences  be  greater  than  can  with 
any  probability  be  ascribed  to  chance. 
The  reason  for  not  extending  it  be- 


yond those  limitu  is,  that  the  fact  of 
ita  holding  true  within  them  may  be 
a  consequence  of  collocations,  which 
cannot  be  concluded  to  eiist  in  one 
place  because  they  exist  in  another ; 
or  may  be  dependent  on  the  accidental 
absence  of  counteracting  agencies, 
which  any  variation  of  time,  or  the 
smallest  diange  of  (nraumstances,  may 
possibly  Itring  into  play.  If  we  sup- 
pose, then,  the  subject-matter  of  any 
generalisation  to  be  so  widely  diffused 
that  there  is  no  tJme,  no  place,  and  no 
combination  of  ciroum  stances,  Ijut 
muat  affoid  an  example  either  of  its 
truth  or  of  its  falsity,  and  if  it  be  never 
found  otherwise  than  true,  ita  truth 
cannot  be  contingent  on  any  colloca- 
tjons,  UDlesa  such  as  exist  at  all  times 
and  places ;  nor  can  it  be  frustrated 
by  any  counteracting  agencies,  unless 
by  such  OS  never  actually  occur.  It 
is,  therefore,  an  empirical  law  co-cx- 
tensive  with  all  human  eiperiencs,  at 
which  point  the  distinction  between 
empirical  laws  and  laws  of  nature 
vanishes,  and  the  proposition  takes 
its  place  among  the  most  firmly  estab- 
lished as  well  as  largest  truths  ac- 
cessible to  BcieDce. 

Now,  the  most  extensive  in  its 
subject-matter  of  all  generallsationn 
which  experience  warrants,  respecting 
the  sequences  and  co-existences  of 
phenomena,  is  the  law  of  causation. 
It  stands  at  the  head  of  all  observed 
uniformities  in  point  of  universality, 
and  therefore  (if  the  preceding  obser- 
vations are  correct)  in  point  of  cer- 
tainty. And  if  we  consider,  not  wfiat 
mankind  would  have  been  justified 
in  believing  in  the  infancy  of  their 
knowledge,  but  what  may  rationally 
be  i»iieved  in  its  present  more  ad- 
vanced state,  we  shall  find  ourselves 
warranted  in  considering  this  funda- 
mental taw,  though  itself  obtained 
by  induction  from  particular  laws  of 
—  ttion,  as  not  leas  certain,  but,  on 

»ntrary,  more  so,  than  any  of 
those  from  whish  it  was  drawn.  It 
adds  to  them  as  much  proof  as  it 

ves  from  them.  Fur  there  is 
probably  no  one  even  of  the  best 

,    ...Coo;;lc 


to  whiub,  therefore,  apjurent  exoep- 
tiotia  da  not  prsssnt  thenuelvea,  which 
would  have  neoeuorily  and   justly 
Bhoken  the  confidence  oE  mankind  '" 
the  univeraalitf  of  those  Una,  if  i 
ductive  processes  founded  on  the  ui 
versal  law  bad  not  enabled  ua  to  refer 
those   exceptions    to   the    agency 
counteracting  causes,  and  thereby 
ooncile  them  with  the  law  with  which 
they    apparently    conflict.      Btiora, 
moreovsr,  may  have  slipped  into  the 
statement  of  any  one  of  the  special 
lawB,    through   inattention    to    some 
material  cirouiuetanoe ;  and  instead 
of  the  true  proposition,  another  may 
have  been   enunciated,    false    sa 
universal  law,  though  leading,  in 
cases  hitherto  observed,  to  the  sa 
result.    To  the  law  of  causation, 
the  contrary,  we  not  only  do  not  know 
of  any  exoeption,  but  the  exceptions 
which  limit  or  apparently  invsjidata 
the  special  laws,  are  bo  far  from  con- 
tradicting the   universal   one,   tiiat 
tbey  contirm  it ;  since  in  alt  caaea 
which  are  sufficiently  open  to  our 
observation,  we  are  able  to  trace  the 
difference  of  result,  either  to  the  ab- 
sence of  a  cause  which    bad   been 
present  in  ordinary  cases,  or  to  the 
presence    of    one    which   bad    been 
absent. 

The  law  of  cause  and  effect,  being 
thus  certain,  is  capable  of  imparting 
its  cert^nCy  to  all  other  inductive 
propositions  which  can  be  deduced 


d  the  ni 


may  be  regarded  as  receiving  their 
ultimate  sanction  from  that  law,  since 
there  is  no  one  of  them  which  is  not 
rendered  more  certain  than  it  was 
before,  when  we  are  able  to  connect 
it  with  that  larger  induction,  and  to 
show  that  it  cannot  be  denied,  con- 
sistently with  the  law  that  everjrtbing 
which  begins  to  exist  has  a  cause. 
And  hence  we  are  justiBed  In  the 
seeming  inconsietency  of  holding  in- 
duction b_v  simple  enumeration  to  be 
good  for  proving  this  general  truth, 
the  foundation  of  scientific  induction, 


nducti 


admit  that  if  the  law  of  c 
were  unknown,  generalisatiol 
mora  obvious  cases  of  uniformity  in 
phenomena  would  nevertheleas  be 
possible,  and  though  in  all  oases  more 
or  less  precarious,  and  in  some  ex- 
tremely so,  would  suffice  to  constitute 
a  certain  measure  of  probability ;  but 
what  the  amount  of  this  probability 
might  be  we  are  dispensed  from  eati- 
mating,  since  it  never  could  amount 
to  the  degree  of  assurance  whicii  the 
proposition  acquires,  when,  by  the 
application  to  it  of  the  Pour  Method^ 
the  supposition  of  its  falsity  is  shown 
to  be  inoonsiatent  with  the  Law  of 
Oausatiou.  We  are  therefore  logi- 
cally entitled,  and,  1^  the  necessities 
of  scientiSo  induction,  required  to 
disregard  the  probabilities  derived 
from  the  early  rude  method  of  gene- 
ralising, and  to  consider  no  minor 
generajisation  as  proved  except  so  far 
sa  the  law  of  causation  oonfirms  it, 
nor  probable  exoept  so  far  aa  it  may 
reasonably  be  expected  to  be  so  con- 

§  4.  The  assertion  that  our  in- 
ductive processes  assume  the  law  of 
causation,  while  the  law  of  causation 
is  itself  a  case  of  induction,  is  a  para- 
dox, only  on  the  old  theory  of  reaeon- 
ing,  which  supposes  the  universal 
truth,  or  major  premise,  in  a  ratiocU 
nation,  to  be  the  real  proof  of  the 
particular  truths  which  are  ostensibly 
inferred  from  it.  According  to  the 
doctrine  maintained  in  the  present 
treatise,"  the  major  premise  is  nob 
the  proof  of  the  conclusion,  but  is 
itself  proved,  along  with  the  conclu- 
sion, from  the  same  evidence.  "  All 
men  are  mortal "  is  not  the  proof 
that  Lord  Falmerston  is  mortal ',  but 
our  past  experience  of  mortality 
authorises  us  to  infer  botk  the  general 
truth  and  the  particular  fact,  and  the 
one  with  exactly  the  same  degree  of 
the  other.     The  mor- 
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tality  of  Lard  Falmerston  is  Dot  on 
inference  from  the  mortality  of  t31 
men,  but  from  the  experience  wLicb 
proves  tlie  mortalitj  of  aU  men  ;  and 
is  a  correct  inference  from  experience, 
if  that  general  truth  !■  bo  too.  This 
relatioo  between  our  general  beliefs 
and  their  particular  application  holdi 
equally  true  in  the  more  compre- 
hensive case  which  we  are  now  dis- 
cussing. Any  new  fact  of  causation 
inferred  bj  induction  is  rightly  in- 
ferred, if  DO  other  objection  con  be 
made  to  the  inference  than  can  be 
made  to  the  general  truth  that  crery 
event  hss  a  cause.  The  utmost  cer- 
tainty which  can  be  given  to  a  con- 
cluiion  urivad  at  in  the  way  of  in- 
ference stops  at  this  point.  When 
we  bare  ascertained  that  the  parti- 
cular conclusion  must  etand  or  fall 
with  the  general  uniformity  of  the 
laws  oE  nature — that  it  is  liable  to 
no  doubt  except  the  doubt  whether 
every  event  boa  a  cause—we  hare 
done  all  that  can  be  done  for  it.  The 
etrongest  aasnrance  we  can  obtMn  of 
auj  theory  respecting  the  cause  of  a 
given  phenomenon  is  that  the  pheno- 
menon hae  either  that  cause  or  none. 

The  latter  suppoaition  might  have 
been  on  admissible  one  in  a  very 
early  period  of  our  study  of  nature. 
But  we  have  been  able  to  perceive 
that  in  the  stage  which  mankind 
hare  now  reached  the  generalisation 
which  gives  the  Law  of  Universal 
Cauaotion  bos  grown  into  a  stronger 
and  better  induction,  one  deserving 
of  greater  reliance  tjian  any  of  the 
subordinate  generaliaationa.  We  may 
even,  I  think,  go  a  step  farther  than 
this,  and  regard  the  certainty  o£  that 
great  induction  as  iiut  merely  com- 
parative, but,  for  all  practical  pur- 
poses, complete. 

The  conaiderationa  which,  as  I  ap- 
prehend, give,  at  the  present  day,  to 
the  proof  of  the  law  of  uniformity  o( 
succession  as  tfue  of  all  phenomena 
without  exception,  this  character  of 
completeness  and  conclusiveness,  are 
the  following  : — First,  that  we  now 
know  it  directly  to  be  true  of  far  the 


greatest  number  of  phenomena ;  that 
there  are  none  of  which  we  know  it 
be  true,  the  utmost  that  can  be 
BEud  being,  that  of  some  we  cannot 
positively  from  direct  evidence  affirm 
its  truth ;  while  pbenomenoo  after 
phenomenon,  as  they  become  better 
known  to  us,  are  constantly  passing 
from  the  latter  class  into  the  former  ; 
11  cases  in  which  that  transi- 
I  not  yet  taken  place,  the 
of  direct  proof  is  accounted 
for  by  the  rarity  or  the  obscurity  of 
the  phenomena,  our  deficient  means 
of  observing  them,  or  the  logical  diffi- 
culties arising  fmni  the  complication 
of  the  circumatances  tn  which  they 
insomuch  that,  notwithstand- 
ing OS  rigid  a  dependence  on  given 
conditions  as  exists  !n  the  case  of  any 
other  phenomenon,  it  was  not  likely 
'  liat  we  should  be  better  acquainted 
'itb  those  conditions  than  we  are. 
Besides  tbia  £rst  doss  of  considera- 
tions, there  is  a  second,  which  still 
furtiier  corroborates  the  conclusion. 
Although  there  ore  phenomena  (he 
production  and  changes  of  which 
elude  all  our  attempts  to  reduce 
them  universally  to  any  ascertained 
in  every  such  case  the  phe- 
,  or  the  objects  concerned 
found  in  some  instances  to 
obey  the  known  laws  oE  nature.  The 
wind,  for  example,  is  the  type  of  un- 
certainty and  caprice,  yet  we  find  it 
in  some  coses  obeying  with  as  much 
constancy  as  any  phenomenon  in 
nature  the  law  oE  the  tendency  of 
fluids  to  distribute  themselves  so  oa 
to  equalise  the  pressure  on  every  side 
of  each  of  their  particles  ;  as  in  the 
case  of  the  trade  winds  and  the  mon- 
soons. Lightning  might  once  have 
been  iiqiposed  to  obey  no  laws ;  but 
since  it  has  been  ascertained  to  be 
idenUcal  with  electricity,  we  know 
that  the  very  same  .phenomenon  in 
some  of  its  manifestations  is  impli- 
citly obedient  to  the  action  of  fixed 
causes.  I  do  not  believe  that  there 
is  now  one  object  or  event  in  all  our 
experience  of  nature,  within  tif 
bounds  of  the  tolar  system  at  lea' 
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ivlilch  lias  uob  either  been  ascertained 
by  direct  obaervation  to  follow  laws 
of  ita  own,  or  been  proved 
closely  aimilar  to  objecU  and  events 
nhiob,  in  more  familiBr  manifeata- 
tione,  or  on  a  more  limited  scale, 
follow  Btrict  laws :  our  inability  to 
trace  the  sanie  laws  OD  a  larger  scale 
and  in  the  more  recondite 


and  complication  of  tlie  modifying 
causes,  or  by  their  inaccessibility  tu 
observation. 

The  progress  of  experience,  there- 
fore, has  dissipated  the  doubt  which 
must  have  rested  on  tbe  univeraality 
of  the  law  of  causation  while  tht 
were  phenomena  which  seemed  to 
tai  geatrit,  not  subject  to  the  sai 
laws  with  any  other  class  of  ]phei 
mena,  and  not  as  yet  ascertained 
have  peculiar  laws  of  their  own.    This 
great  generalisation,  however,  might 
re.asonably  have  been,  as  it  in  fact 
was,  acted  on  as  a  probability  of  the 
highest  order,  before  there  were       ~ 
dent  gruunds  for   receiving  it 
certainty.      In  matters  of   evidence, 
as  in  all  other  human   things, 
neither  require,  nor  can  attain, 
absolute.      We  must  hold  even 
strongest  convictions  with  an  opening 
left  in  our  minds  for  the  reception  of 
facts  which   contradict  them  ;    and 
only  when  we  have  taken  this  pre- 
caution, have  we  earned  the  right  to 
act  upon  our  convictions  with  com- 
plete confidence  when  no  such  con- 
tradiction   appears.      Whatever   baa 
been  found  true  in  innumerable  in- 
stances, and  never  found  to  be  false 
after  due  examination  in  any,  we  are 
safe  in  acting  on  as  universal  pro- 
visioaally,  until  an  undoubted  excep- 
tion appears  ;  provided  tbe  nature  of 
the  case  be  such  that  a  real  exception 
could  scarcely  have  escaped  notice. 


When 
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knew  sufficiently  well 
answer  the  question  had  a  cause  on 
which  it  was  invariably  consequent, 
it  was  more  rational  tu  suppose  that 
our  inability  to  assign  the  causes 
of  other  phenomena  arose  from  our 


ignorance,  than  that  there  were  pbe- 
nomena  which  were  uncaused,  and 
which  happened  to  be  exactly  those 
which  we  had  hitherto  had  no  safB- 
cient  opportunity  of  studying. 

It  must,  at  the  same  time,  be  re- 
marked, that 


;  hold  ii 


unknown  to  us,  and  beyond  the  pos- 
sible range  of  our  experience.  In 
distant  parts  of  the  stellar  regions, 
where  the  phenomena  may  be  entii«ly 
unlike  time  wiHi  which  we  are  ac- 
quainted, it  would  be  foUy  to  affirm 
confidently  that  this  general  law  pre- 


which  we  have  found  to  bold 
universally  on  our  own  planet.  The 
uniformity  in  the  succession  of  ereuta, 
otherwise  called  the  law  of  causation, 
must  be  received  not  aa  a  law  of  the 
universe,  but  of  that  portion  of  It 
only  which  is  within  the  range  of  our 
means  of  sure  observation,  with  a 
reaaonable  degree  of  extension  to  ad 
jacent  cases.  To  extend  it  further  is 
to  make  a  supposition  without  evi- 
dence, and  to  which,  in  the  absence 
of  any  ground  from  experiance  lor 
^istimating  its  degree  of  probability, 
it  would  be  idle  tu  attempt  to  assign 
iny.» 

*  Ona  of  the  most  rising  tJiinkon  of  Hh- 
new  generation  in  Fnuios,  H.  Taiue,  <w]ia 


IB  Ijounds  of  human  «i 


Fideiico,  not  indeed  disdoiing  truths 

in  nssimnco  which  eiperlance  cnundt 
,  of  tlia  iinlvertallly  of  tho»  whkh  it 
cuntnin.     By  alwtnictfon  M.  Tsino 

^ly  to  anaJyao  that,  pnii  of  nature 
:h  we  see,  and  cKhihit  spart  the  ele- 
Ia  which  pervade  It,  butrtD  dlAthiguish 
.  of  them  ua  arc  elements  of  the  ystem 

irieuea.   Ismnotiutethiblfullysnter 
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CHAPTER  XXIL 

__  aion  orof  co-exUtenoe.     Unifocn 

O-EXiarracB  „j  guccesBion  are  all  comprehended 
under  the  law  of  causation  and  its 
consei^ueiices,  Every  phenomeDon 
has  a  cause,  which  it  invariably  M- 
Iowa  ;  and  from  thia  are  derived  other 

wlifch  thut  fact  doosnol  prevail,    ire  they 


g  I.  The  order  of  the  occurreDce  of 
si  ve  or  simultaneous;  the  uniformities, 


tion,  oUcited  by  our  njf.ida  fmm  oiir  ej 
mrlence,  ran  be  evidon™  ol  an  object!, 
lact  in  universal  nature,  boyoiid  what  tt 
experience  Itself  beore  nltneaaof;  cr  hov 
in  the  process  of  interpretltinf  in  genen 

li3taClonB  of  the  teitimony  ^«U  can  I 

Dr.  Ward,  in  an  able  arttdo  in  the  D'Mi 

unifcrnatty  of  nature  raanot  be  prove 
from  experience,  but  from  "tiwiBCQi 
iientaUonsidetatton8"onl7,andtlirit,co. 
eeqi.entlj.  all  physical  seienco  would  I 

When  physical  science  i4  eaid  to  depeu 


has  bitkerta  t- 


it  true  that  thoro 
Bll-authentJcated 
1   uniformity  of 

istnntly  at  work  is  Incnlculably  large ; 

>usandth  of  the  whole— a  certain  fact 
■  prevslled,  the  bet  of  unilormlty ;  and 


jver,  the  conclusion  would  really  bo 

lae  desert  o°f  Afiica  t^n  Is  an  ^orl 

f^,  in  which  dwo^l'^tn'^J^i- 

»ure.  'in  this  edifice  are  mere  than 
suaaiid  chambers,  which  some  years 
sere  enllrely  locked  up,  and  the  keys 


Nul  with  perfect  ceitltnde,  but  (If  the 

found  are  really  "  situated  premiscu' 
ously")  with  BO  higb  a  degree  of  proba- 
bility that  they  would  be  lustlfied  in 
acting  upon  the  presumption  until  an  01- 

'''Dr'wS^'''"^'n,ent  however  dncs  not 
touch  mine  aaft  stands  In  the  teit.  My 
ailment  is  groundod  on  the  fact  that  tha 
unifonnity  of  the  courae  of  nature  as  a  whole 
is  conetltuted  by  tlie  uniform  sequences 
of    epeclal    eQecta    from    speeinl    natural 

ageuciea  In  the  part  of  tbe  universe  known 

great ;  tliat  we  have  now  resson 
that  at  least  the  tar  greater  m 
them,  if  not  sepaiateiy,  mC  least  ii 
ttio  combiuatlons  into  which  th 

ascertain  s^me  of  their  fixed  h 
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invaruble  sequence*  smoDg  the  nm- 
aoMie  atage*  of  the  tame  eCfeot,  m 
well  H  betveen  the  effects  nenlting 
from  CMues  vhioh  invuinUy  niooeed 
ooeaaother. 

In  tiie  aame  manner  with  these 
derivative  Dnlfiimutiea  of  mooeaioD, 
a  great  variety  of  nnifonnitiea  of  co- 
existence also  take  tbeir  riae.  Co- 
ordinate effects  of  the  same  caose 
naturally  co-enist  with  one  aootbei'. 
High  water  at  any  point  on  the  earth's 
surface,  and  high  vrater  at  the  point 
diametrically  opposite  to  it^  are  effects 
uniformly  aimultaneouJi,  resulting 
from  the  direction  in  which  the  com- 
bined attractiuns  of  the  aim  and  moon 
act  upon  the  waters  of  the  ocean.  An 
eclipse  of  the  sun  to  us,  and  an  eclipse 
of  the  earth  to  a  appctator  situated  in 
the  moon,  are  in  hke  maimer  pheno- 
mena invarialde  co-extstent ;  and  tiieir 

C4t«d  cHses  of  breach  in  tho  unifonutty  of 
nature,  namely,  miracles.  Neither  doca  this 
considBratJDntoachwhatlhaiesaldinthe 
text.  I  admit  uo  otber  UDlfonnitr  iu  tlm 
etentaof  nature  tlaii  the  law  of  Csuaation: 


Law  of  UnivHsal  Cuusatioii,  not  s 

on  from  tt 

Vard's  lasi.  and,  as  he  saye,  strongeat 


sarily  depend  on  the  causes  of  those 
phenomena.  If  they  ai«  effects  im- 
mediately or  remotdy  of  the  same 
cause,  they  cannot  co-exist  except  by 
virtue  of  some  laws  or  properties  of 
that  cause  :  if  they  are  effects  of  dif- 
ferent causes,  they  cSJinot  cD-eiist  un- 
less it  tie  because  their  causes  co-exist ; 
and  the  uniformity  of  co-existence, 
if  such  there  be,  between  the  effects, 
proves  that  those  particular  omsen 
within  the  limits  of  our  observation, 
have  nniformly  been  co-eiistent. 


IconfcKthstlK 

act  differ  from  a  p 
oept  In  their  mer 


a  Bitn  cnlls  It)  from 


,  dark"  (oB  Pn>- 


lo  rcscmMaiica  of  wlin 


coexistence  can  equally  be  deduced 
from  the  laws  of  their  prodnction. 

It  is  an  obvious  question,  therefore, 
whtitlier  all  the  nnifomiities  of  co- 
existence among  phenomena  may  not 
be  accounted  for  In  this  maimer.  And 
it  cannot  bo  doabted  that  between 
phenomena   which    are    themselves 


t  experienced  to  whs 


n  hHTe.  li. 


le  loffieal  truth  tlut  cx- 
vo  it.    The  pioaf  comee 

rriveB,    Tl^  (net  which 
B  could  not  bo  obeerved. 


If  DsCure  Is  » 


unKoTBilly  of  tho  course   

BArlly  Incredible  that  there  may  be  worlds 
in  which  it  does  not  prevail,  hs  conaiders 

tively.    There  is,  however,  ru  otJior  nnl- 


cauee,  a  doubt  wae 
Indeedoftherealit:  _.  . 
unlraraollty.     II   the  > 


d  haa  any  exceptSons— 
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g  2,  But  these  tame  conuder&tioiu 
compel  UB  to  reoognue  tb*t  there 
niut  be  one  islua  of  oo-axuteocee 
which  cannot  depend  on  ouutioni 
the  co-existencea  between  tha  ulti- 
loate  properties  of  thioga-^those  pro- 
perties which  are  the  causea  of  all 
plienomeno,  but  are  not  themBelvei 
caused  by  any  pbeoomeoDD,  and  a 
oauie  for  wbich  coold  only  be  sought 
by  ascending  to  the  origin  of  all 
things.  Yet  among  these  ultimate 
properties  there  are  nut  only  co-exist- 
vnoee,  but  uniformities  of  consistence, 
(ieneral  propositioDB  may  be,  and  are, 
formed,  which  assert  that  whenever 
certain  properties  ai«  found,  certain 
others  are  found  along  with  them. 
We  perceive  an  object;  aaj,  fur  in- 
stance, water.     We  recognise  it  to  bo 


9  it  were  a  general  truth, 
a  law  or  uniformity  in  nature,  that 
the  set  of  properties  b;  which  we 
,  identify  the  substanoe  ai  water  al- 
ways have  those  other  properties  con- 
joined with  them. 

In  »  former  place,*  it  bos  been  ex- 

Etained  in  some  detail  what  is  meant 
y  the  Kinds  of  objects  ;  those  cUsses 
which  differ  from  one  another  not  by 
a  limited  and  definite,  but  by  an  in- 
definite and  unknown,  number  oF  dis- 
tinctions. To  this  we  have  now  to 
add,  that  every  proposition  by  which 
anything  is  asserted  of  a  Kind,  affirms 
an  uniformity  of  co-existence.  Since 
we  know  nothing  of  Kinds  but  their 
properties,  the  Kind,  to  us,  ti  the  set  o£ 
jkTopertiesby  which  it  is  identified,  and 
which  must  of  course  be  sufficient  to 
distinguiih  it  from  every  other  kind.f 


p.  vll. 


>  Kind  is 


mtl7 


dentlfied 

mly  but  most  commonly  wvenU  an  re- 
julrod,  each  property,  conBidcrod  Hinuly, 
eing  1  Joint  pniperty  of  thiit  niid  of  nllicr 
tinds.  Tho  colour  «ncl  brlgUtiiwB  of  Ihs 
lUmond  sra  comuoa  to  It  with  tlio  |x.sM 
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la  affirming  anything,  therefore,  of  a 
Kind,  we  are  affirming  something  to 
be  uniformly  co-existent  with  the  pro- 
perties by  which  the  kind  is  recog- 
nised ;  and  that  Is  ths  sole  meaning 
of  the  assertion. 

Among  the  uniformities  of  co-exist- 
ence which  exist  in  nature,  may  hence 
be  numbered  all  the  properties  of 
Kinds.  Tha  whole  of  these,  however, 
are  not  independent  cf  causation,  but 
only  a  portion  of  tbem.  Some  are 
ultimate  properties,  othera  derivative ; 
of  some,  no  cause  can  be  assigned, 
but  others  are  manifestly  .dependent 
on  causes.  Thus,  pure  oxygen  gas  is 
a  Kind,  and  one  of  its  most  un- 
equivocal properties  is  its  gaseous 
form  :  this  property,  however,  has  for 
its  caose  the  presence  of  a  certain 
quantity  of  latent  heat ;  and  if  that 
heat  could  be  taken  away,  (as  bos 
been  done  from  so  many  gases  in 
Fiu^ay's  experiments,)  the  gaseous 
form  would  doubtless  disappear,  to- 
gether with  numerous  other  properties 
which  depend  on,  or  are  caused  by, 
that  property. 

In  regard  to  aU  substances  wbich 
are  chemical  compounds,  and  which 
therefore  may  be  regarded  ae  products 
of  the  juxtapositioo  of  substances 
different  in  Kind  from  themselves, 
there  is  considerable  reason  to  pre- 
sume that  the  specific  properties  of 
the  compound  ore  consequent,  as 
effects,  on  some  of  the  properties  of 
tin  elements,  though  little  progreas 
has  yet  been  made  in  tracing  any 
invariable  relation  between  the  latter 
and  the  former.  Still  more  strongly^ 
will  a  similar  presumption  exist  when 
the  object  itself,  as  in  the  case  of 
organised  beings,  is  no  primeval  s^nt, 
but  an  effect,  which  depends      ~    ~ 
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in  chemistry  limpte  Babetancea,  or 
elenieiitBii7  luitural  sgento,  ore  the 
onlj  ones,  anj  of  irho«a  propsrtiea 
cui  with  certainty  be  considered 
ultimate ;  and  of  thew  the  ultimate 
propertieB  are  probably  much  more 


s  than 
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of  the  reeolution  of  the  properti 
their  compounds  into  simpler  lawe, 

.  generally  leads  to  the  recognition  of 
properties  in  the  elements  diatinct 
from  any  previously  known.  The 
resolution  of  the  lavrs  of  the  heavenly 
notions  BBtablished  the  previously 
unknown  ultimate  property  of  a  mu- 
tual attracUon  betiveen  all  bodies: 
the  resolution,  so  far  aa  it  has  yet 
pre«eeded,  of  the  Uws  of  crystallisa- 
tion, of  chemical  composition,  elec- 
tricity, magnetism,  tc,  points  to 
various  polaritiesi  ultimately  inherent 
in  the  particles  of  which  bodies  are 
composed ;  the  comparative  ntomic 
weights  of  different  kinds  of  bodies 
were  ascertained  by  resolving  Into 
more  general  laws  the  unifotmitieB 
observed  in  the  proportions  in  which 
subetances  combine  with  one  another ; 
and  eo  forth-  Thus  although  every 
resolution  of  a  complex  uniformity 
into  simpler  and  more  elementary 
laws  has  an  apparent  tendency  to 
diminish  the  nnmber  of  the  ultimate 
properties,  and  really  does  remove 
many  prt^rties  from  the  list ;  yet, 
(since  the  result  of  this  simplifying 
process  is  to  trace  up  an  ever  greater 
variety  of  different  effects  to  the  same 
agents,)  the  farther  we  advance  in 

,tDiB  direction,  the  greater  number  of 
distinct  properties  we  are  forced 
to  recognise  in  one  and  the  same 
abject :  the  co-existences  of  which 
properties  must  accordingly  be  ranked 
among    the    ultimate  generalities  of 


§  3.  There  are,  therefore,  only  two 
kinds  of  propositions  which  assert 
uniformity  of  co-existence  between 
properties.  Either  the  properties 
depend  on  causes,  or  they  do  not.  If 
they  do,  the  proposition  which  atGrms 


them  to  be  co-existent  is  a  derivative 
law  of  co-enistence  between  effects, 
and  until  resolved  into  the  laws  of 
causation  on  which  it  depends,  is  an 
empincal  Ian,  and  to  be  tried  l^  the 
principles  of  induction  to  which  such 
laws  are  amenable.  If,  on  the  other 
hand,  the  properties  do  not  depend  on 
causes,  but  are  ultimate  properties  ; 
then  if  it  be  true  that  they  invariably 
co-exist,  they  must  all  be  ultimate 
trties  of  one  and  the  same  Kind  ; 


e  only  tl 
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existences  can  be  classed  as  a  peculiar 
sort  of  laws  of  nature. 

When  we  affirm  that  alt  crows  ara 
black,  or  that  all  negroes  have  woolly 
hair,  we  assert  an  uniformity  of  co- 
existence. We  assert  that  the  pro- 
perty of  blackness,  or  of  having  woolly 
hair,  invariably  coexists  with  the 
properties  which,  in  common  language, 
or  in  the  scientific  classification  that 
we  adopt,  are  taken  to  constitute  the 
class  crow,  or  the  class  negro.  Now, 
supposing  blackness  tO  be  an  ultimate 
property  of  black  objects,  or  woolly 
hair  an  ultimate  property  of  the  ani- . 
male  which  possess  it ;  supposipg  that 
these  properties  are  not  results  of 
causation,  are  not  connected  with 
antecedent  phenomena  by  any  law ; 
then  if  all  crews  are  black,  and  aU 
negroes  have  woolly  hair,  these  must 
be  ultimate  properties  of  the  Kiml 
avw  or  ntffro,  or  of  some  Kind  which 
includes  them.  If,  on  the  coDtraiy, 
blackness  01  woolly  hair  be  an  effect 
depending  on  causes,  these  general 
propositions  are  manifestly  empirical 
laws  ;  and  all  that  has  already  been 
said  respecting  that  class  of  generali- 
sations may  be  applied  without  modi- 
fication to  these. 

Now,  we  have  seen  that  in  the  case 
of  all  compounds— of  all  things,  in 
short,  except  the  elementary  sub- 
stances and  primary  powers  of  nature 
— the  presumption  is,  that  the  pro- 
perties do  really  depend  upon  causes  ; 
and  it  is  impossible  in  any  case  what- 
ever to  be  certain  that  they  do  not. 
We  therefore  should  not  be  safe  in 
claiming  for  any  generalisation  re* 
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■pecting  the  co-?xistence  of  properties, 
a  j^ree  of  certainty  to  whicb,  if  the 
propertieB  should  happen  to  be  the 
rcBult  of  causes,  it  would  have  do 
claim.  A  generalisation  respecting 
coexistence,  or,  in  otlier  words,  re- 
specting tiie  properties  of  Kinds,  may 
be  on  nltimate  truth,  but  it  may,  also, 
be  merely  a  derivative  one ;  and 
itince,  if  so,  it  is  one  of  those  deriva- 
tivs  laws  which  are  neither  laws  of 
causation  nor  have  been  resolved  ii 
the  lav™  of  causation  on  whlch^they 
depend,  it  can  possess  no  higher  de- 
gree of  evidence  than  belongs  to  an 
empiHcal  law. 

%  4.  This  conclusion  will  lie  con- 
finned  by  the  consideration  of  one 
great  deficiency,  which  pcecludea  the 
application  to  the  ultimate  imiformi- 
ties  of  co-existence  of  a  system  of 
rigoious  Bcientjfic  induction,  such  as 
the  uniformities  In  the  succession  of 
phenomena  have  been  found  to  ad- 
mit of.  The  basis  of  such  a  system 
is  wanting ;  there  is  no  general  axiom, 
standing  in  the  same  relation  to  t)ie 
uniformities  of  co-existence  as  the  law 
of  causation  does  to  those  of  succes- 
sion. The  Methods  of  Induction  ap- 
plicable to  the  ascertainment  of  causes 
and  effects  are  grounded  on  the  prin- 
ciple that  everything  which  has  a 
beginning  must  have  some  cause  or 
other  ;  that  among  the  circumstaucee 
which  actually  existed  at  the  time  of 
its  commencement,  there  is  certainly 
some  one  combination  on  which  the 
effect  in  question  is  unconditionally 
consequent,  and  on  the  repetition  of 
which  it  would  certainly  again  recur. 
But  in  an  inquiry  whether  some  Kind 
{as  crow)  universally  possesses  a  cer- 
tain property  (ss  blackness),  there  is 
no  room  for  any  assumption  analogous 
to  this.'  We  have  no  previous  cer- 
tainty that  the  property  must  have 

pething  which         '      ' 
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have  an  invariable  o 


event  must  have  an  Invariable  ante- 
cedent. When  we  feel  pain,  we  must 
be  in  some  circumstances  under  which. 


if  exactly  repeated,  we  shonld  always 
feel  pain.  -  But  when  we  are  conscious 
of  blaclmeaB,  it  does  not  follow  that 
there  is  something  else  present  of 
which  blactcness  is  a  constant  accom- 
paniment. There  is,  therefore,  no 
room  for  elimination  ;  no  Method  of 
Agreement  or  Difference,  or  of  Con- 
comitant Variations  (which  is  but  a 
modification  either  of  the  Method  of 
Agreement  or  of  the  Method  of  Dif- 
ference). We  cannot  conclude  that 
the  blackneaa  we  see  in  crows  must 
be  an  invariable  property  of  crows, 
ukerely  iKcause  there  is  nothing  else 
present  of  which  it  can  be  an  in- 
variable property.  We  therefore  in- 
quire into  the  truth  of  a  proposition 
like  "  All  crows  are  black,"  under  the 
same  disadvantage  as  if,  in  our  in- 
quiries into  causation,  we  were  Com- 
Eelled  to  let  in,  as  one  of  the  posai- 
ilities,  that  the  effect  may  in  that 
particular  instance  have  arisen  with- 

To  overlook  this  grand  distinction 
was,  as  it  seems  to  me,  the  capital 
error  in  Bacon's  view  of  inductive 
philosophy.  The  principle  oE  elimi- 
nation, tluit  great  li:^cal  instrument 
which  he  had  the  immense  merit  of 
first  bringing  into  general  use,  he 
deemed  applicable  in  the  same  sense, 
and  in  as  unqualified  a  manner,  to 
the  investigation  of  the  co-existences 
as  to  that  of  the  succeBsioos  o£  pheno- 
mena. He  seems  to  have  thought 
that  OS  every  event  has  a  cause  or 
invariabte  antecedent,  so  every  pro- 
perty of  an  object  has  an  invariable 
co-existent,  which  he  called  its  Form  ; 
and  the  examples  he  chiefly  selected 
fur  the  application  and  illustration  of 
his  method  were  inquiries  into  such 
Forms  —  attempts  to  determine  in 
what  else  all  those  objects  resembled 
which  agreed  in  some  one  general 
property,  as  hardness  or  softness, 
dryness  or  moistness,  beat  or  cold- 
ness. Such  inquiries  could  lead  U> 
no  result.  The  objects  seldom  have 
any  such  circumstances  in  comm  ~ 
They  usually  agree  in  the  one  pt 
'  iquired  into,  and  in  nothing 


A  gre^  proportton  of  the  properties 
wbioh,  BO  fur  as  wo  can  conieoture, 
are  the  likeliest  to  be  really  ultitDate 
would  Eeem  to  be  inherently  pro- 
perties of  many  different  Kinds  of 
things,  Dot  alliedin  ttny  other  respect 
And  aa  for  the  properties  wliich,  be- 
ing effeota  of  causes,  we  are  able  to 
give  some  account  of,  they  have  gene- 
rail;  nothing  to  do  with  the  ultimate 
reseroblancea  or  diversities  in  the  ob- 
jects themselves,  but  depend  on  soma 
outward  circumstances,  under  the  in- 
fluence of  which  any  objects  wliat- 
ever  are  capable  of  manifesting  those 
properties,  as  is  emphaticsUy  the  case 
with  those  f  avou  ri  te  subjects  of  Bacon'  a 
scientific  inmiiries,  hotness  and  cold- 
nexs,  as  well  as  with  hardness  and 
softness,  solidity  and  Suidity,  and 
many  other  conspicuous  qualities. 
In  the  absence,  then,  of  any  ui  ' 


'sal  law  of  c 


milar  t 


the  universal  law  of 
regulates  sequence,  we  are  thrown 
back  upon  the  unscientific  induction 
of  the  ancients,  ptr  «num«)iittan«ui 
limplKem   M  non  reperltur  iniiaiiiia 
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for  believing  that  all  crows  are  black 
is  simply  that  we  have  seen  and  heard 
of  many  black  crows,  and  never  one 
of  any  other  colour.  It  remains  to 
be  considered  how  far  this  evidenos 
can  reach,  and  how  we  are  to  measure 
its  strength  in  any  given  case. 

§  5.  It  flometimetf  happens  that  a 
mere  change  in  the  mode  ot  verbally 
enunciating  a  queBtion,though  nothing 
is  really  ^ded  to  the  meaning  ex- 
pressed, is  of  itself  a  considerable  step 
towards  its  solution.  This,  I  think, 
happens  in  the  present  instance.  The 
degree  of  certainty  of  any  generalisa- 
tion which  rests  on  no  other  evidence 
than  the  agreement,  so  far  as  it  goes, 
of  all  past  observation,  is  but  another 
phrase  for  the  degree  of  improbability 
that  an  exception,  if  any  existed,  conid 
have  hitherto  remained  unobserved. 
The  reason  for  believing  that  all  crows 
are  black  is  measured  by  the  impro- 
bability that  crows  of  any  other  colonr 


shoiUd  have  existed  to  the  present 
time  without  our  being  aware  of  it. 
Let  us  state  the  question  in  this  last 
mode,  and  consider  what  ia  implied 
in  the  supposition  that  there  may  bs 
crowB  which  are  not  black,  and  under 
what  conditions  we  can  be  justified  in 
regarding  this  as  incredible. 

If  there  really  exist  crows  which 
are  not  black,  one  of  two  things  must 
be  the  fact.  Either  the  circumstance 
of  bUckness,  in  aU  crows  hitherto 
observed,  must  be,  as  it  were,  an 
aooident,  not  connectod  with  any 
distinction  of  Kind  ;  or  if  it  be  a 
property  of  Kind,  the  crows  which 
are  not  black  must'  be  a  new  Kind, 
a  Kind  hitherto  overlooked,  though 
coming  under  the  same  general  de- 
BCi-Iption  by  which  orows  have  hither- 
to been  characterised.  The  first  sup- 
position would  be  proved  tnio  if  we 
were  to  discover  casually  a  white 
crow  among  black  ones,  or  if  it  were 
found  that  black  crows  sometimes 
turn  white.  The  second  would  be 
shown  to  be  the  fact  if  in  Australia 
or  Oentral  Africa  a  species  01  a  race 
of  white  or  grey  crows  were  found  to 


g  6.  The  former  of  these  supposi- 
tions necessarily  implies  that  the 
colour  is  an  effect  of  causation.  If 
blackness,  in  the  crows  in  which  it 
has  been  observed,  be  not  a  property 
of  Kind,  bat  can  be  present  or  absent 
without  any  difference  generally  in 
the  properties  of  the  object,  then  it 
is  not  an  ultimata  fact  in  the  indi- 
viduals themselves,  but  is  certainty 
dependent  on  a  cause.  There  are,  no 
doubt,  many  properties  which  vary 
from  individual  to  individual  of  the 
same  Kind,  even  the  same  tiyfnut 
tptciet,  or  lowest  Kind.  Some  flowera 
m^r  be  either  white  or  red,  witboot 
differing  in  any  other  respect.  But 
these  properties  are  not  ultimate ; 
they  depend  on  causes.  So  far  as 
the  properties  of  a  thing  belong  to 
its  own  nature,  and  do  not  arise  from 
some  cause  extrinsic  to  it,  they  are 
always  the  same  in  the  same  Kind. 
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Take,  for  tnatanee,  tdl  litnple  aub- 
otanceB  and  elementarj  powers ;  the 
only  thinga  of  which  we  are  certain 
that  Bome  at  leaeC  oE  their  properties 
are  really  ultimate.  Colour  is  gene- 
rally  esteemed  the  most  variable  of 
all  properties ;  yet  we  do  not  find 
that  anlphnr  is  Bometimes  yellow  and 
sometliiiea  white,  octhat  it  varies  in 
colonr  at  all,  except  so  far  as  colour 
is  the  effect  of  wmie  eitrinBie  cause, 
as  of  the  sort  of  light  thrown  upon  it, 
the  Diechanical  arran^ment  of  the 
jiartiole*,  (aa  after  fusion,)  ftc  We 
do  not  find  that  inin  ia  sometimes 
fluid  and  sometimeB  solid  at  the  same 
temperature ;  gold  sometimes  malle- 
able and  Bbmetlmes  brittle ;  that 
hydrogen  will  sometimes  combine 
with  oxygen  and  sometimes  not ;  or 
the  like.  If  from  simple  substances 
we  pass  to  any  cf  Uieir  definite  com- 
pounds, as  water,  lime,  or  sulphuric 
acid,  there  is  the  same  constancy  in 
their  properties.  When  properties 
vary  from  individual  to  individual,  it 
is  either  in  the  case  of  miscellaneous 
aggregations,  such  as  atmospheric  air 
or  rock,  composed  of  heterogeneous 
Bubatanoea,  and  not  constituting  or 
belonging  to  any  real  Kind,*  or  it  ia 
in  the  case  of  organic  beings.  In 
them,  indeed,  there  is  variability  in 
a  high  degree.  Animals  of  the  same 
species  and  race,  human  beings  of  the 
same  age,  sex,  and  country,  will  be 
moat  different,  for  example,  in  face 
and  figure.  But  organised  beings 
{from  the  extreme  complication  of 
the  laws  by  which  they  nre  regulated) 
being  more  eminently  modifiable,  that 
ia,  liable  to  be  influenced  by  a  greater 
number  and  variety  of  causes  than 
any  other  phenomena  whatever,  hav- 
ing also  theniaelvea  had  a  beginning, 
and  therefore  a  cause,  there  is  reason 
to  believe  that  none  of  their  properties 
are  ultimate,  but  all  of  them  deriva- 
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tive,andproduoedby  causation.  And 
the  presumption  is  confirmed  by  the 
fact  that  the  properties  which  vary 
from  one  individual  to  another  also 
generally  vary  more  or  less  at  different 
times  in  the  same  individual ;  which 
variation,  like  any  other  event,  sup- 
poses a  cause,  and  implies,  conae- 
quently,  that  the  properties .  are  not 
independent  of  cauaation. 

If,  therefore,  blacknesa  be  merely 
accidental  in  crows,  and  capable  of 
varying  while  the  Kind  remains  the 
same,  its  presence  or  abtence  is  doubt- 
less no  ultimate  fact,  but  the  effect  of 
some  unknown  cause ;  and  in  that 
case  the  universality  of  the  experience 
that  all  crows  are  black  is  suificient 
proof  of  a  common  cause,  and  estab- 
lishes the  generaliaation  as  an  empiri- 
cal law.  Since  there  are  innumerable 
instances  in  the  affirmative,  and 
hitheriiO  none  at  all  in  the  negative, 
the  causes  on  which  the  property 
depends  must  exist  ei'erywbere  in  the 
limits  of  the  obeervationa  which  have 
been  made ;  and  the  proposition  may 
be  received  aa  nnivenal  within  those 
limits,  and  with  the  allowable  degree 
of  extension  to  adjacent  cases. 

S  7.  If,   in  the  second  place,  the 

property,  in  the  inatanoes  in  which  it 

been  observed,  ia  not  an  effect  of 

causation,  it  is  a  property  of  Kind  ; 

only  be  set  aside  by  the  discovery 
of  a  new  Kind  of  crow.  That,  how- 
ever, a 'peculiar  Kind,  not  hitherto 
discovered,  should  exist  in  nature,  is- 
a  supposition  so  often  realised,  that  it 
cannot  be  considered  at  all  improbable. 
We  have  nothing  to  authorise  us  in 
attempting  to  limit  the  Kinds  of 
things  which  exist  in  nature.  The 
only  unlikelihood  would  be  that  a 
new  Kind  should  be  discovered  in 
localities  which  there  was  previously 
reason  to  believe  had  been  thoroughly 
explored  ;  and  even  this  improbability 
depend*  on  the  degree  of  conspicuous- 
ness  of  the  difference  between  the 
newly-discovered  Kind  and  all  utheia, 
since  new  Kinds  of  minerals,  plant' 
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&nd  even  animalg,  previoualy  over- 
l<wked  or  confoaodad  vrith  known 
Bpeciea,  on  still  continually  detected 
in  the  moat  frequented  situationB. 
On  this  second  g;round,  therefore,  as 
well  aa  on  the  first,  the  observed 
uniformity  of  co-exUtenCB  cbq  only 
hold  good  as  an  empirical  law,  within 
the  lunils  not  only  of  actual  observa- 
tion, bat  of  an  observation  as  accu- 
rate as  the  nature  of  the  caae  re- 
quired.. And  hence  it  is  that  (aa  re- 
marked in  an  early  chapter  of  the 
proaent  Book)  we  so  often  give  up 
ceneraliBationi  of  this  class  at  the 
list  summons.  If  any  credible  wit- 
ness stated  that  he  had  seen  a  white 
crow,  under  circumstances  which  niade 
it  not  incredible  Clint  it  should  have 
esct^ted  notice  previously,  we  should 
gfive  full  credence  to  the  statement. 

It  appears,  then,  that  the  unifor- 
mities which  obtain  in  the  co-existence 
of  phenomena — those  which  we  have 
reason  to  consider  as  ultimate,  no  less 
thaji  those  which  arise  from  the  laws 
of  causes  jet  undetected— are  entitled 
to  reception  only  as  empirical  laws  ; 
are  not  to  be  presumed  true  except 
within  the  limits  of  time,  place,  and 
circumstance,  iu  which  the  observa- 
tions were  made,  or  except  in  cases 
strictly  adjacent. 

3  8.  We  have  seen  in  the  last  chap- 
ter that  there  is  a  point  of  generality 
at  which  empirical  laws  become  as 
certain  as  laws  of  nature,  or  rather, 
at  which  there  is  no  longer  any  dis- 
tinction between  empirical  laws  and 
laws  of  nature.  As  empirical  Jaws 
approach  this  point,  in  other  words,  as 
they  rise  in  their  d^[ree  of  generality, 
they  become  more  certain  ;  their  uni- 
versality may  be  more  strongly  relied 
on,  for,  in  the  first  place,  if  they  are 
results  of  causation,  (which,  even  in 
the  class  of  uniformities  treated  of  in 
the  present  chapter,  we  never  can  bo 

general  they  ore,  the  greater  is  proved 
to  be  the  space  over  which  the  neces- 
sary collocations  prevail,  and  within 
which    no   causes    exist    capable    of 


counteracting  the  unknown  causes  im 

which  the  empirical  law  depends.  To 
say  that  anything  is  an  invariable 
property  of  some  very  limited  class  of 
objects,  is  to  say  that  it  invariably 
accompanies  some  very  numerous  and 
complex  group  of  distinguishing  pro- 
perties ;  which,  if  causation  be  at  all 
concerned  in  the  matter,  argues  a  00m- 
bination  of  loauy  causes,  and  there- 
fore a  great  liability  to  counterac- 
tion; while  thecomporativelynorrov 
range  of  the  observations  renders  it 
impossible  to  predict  to  what  extent 
unknown  counteracting  causes  may  be 
distributed  throughout  nature.  But 
when  a  generalisation  has  been  found 
to  hold  good  of  a  very  large  propor- 
tion of  all  things  whatever,  it  is  al- 
ready   proved    that    nearly  all    the 

power  over  it ;  that  very  few  cbaDges 
in  the  combination  of  causes  can 
effect  it,  since  the  greater  number  of 
possible  combinations  must  have  al- 
ready existed  in  some  one  or  other  of 
the  instances  in  which  it  has  been 
found  true.  If,  therefore,  any  em- 
pirical law  is  a  result  of  causation,  the 
more  general  it  is,  the  more  it  may  be 
depended  on.  And  even  if  it  be  no 
result  of  causation,  but  an  ultimate 
00-Bxistence,  the  more  general  it  is, 
the  greater  ^moimt  of  experience  it  ia 
derived  from,  ond  the  greater  there- 
fore is  the  probability  that  if  excep- 
tions hod  existed,  some  would  already 
have  presented  themselves. 

For  these  reasous,  it  requites  much 
more  evidence  to  establish  an  ex- 
caption  to  one  of  the  more  general 
empirical  laws  than  to  the  more 
special  ones.  We  should  not  have 
any  difficulty  In  believing  that  there 
might  be  a  new  Kind"  of  crow,  or  a 
new  kind  of  bird  resembling  a  crow 
in  the  properties  hitherto  considered 
distinctive  of  that  Kind.  But  it 
w-oidd  require  stronger  proof  to  con- 
vince ua  of  the  existence  of  a  Kind  of 
crow  having  properties  at  variance 
with  any  generally  recognised  univer- 
sal property  of  birds  ;  and  a  still 
higher  degree  if  the  properties  con. 
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flict  with  uij  recogniaed  universal 

property  of  animals.  And  this  is 
conformable  to  tbe  mode  of  judgment 
recommended  by  the  common  Benae 
and  general  practice  of  mankind,  who 
are  more  iniiediilouB  as  to  auy  novel- 
ties  in  nature,  aooording  to  the  degree 
uf  generality  of  the  experience  wbich 
these  noTeltoa  leein  to  contradict. 

g  9.  It  II  conceivable  that  the  al. 
leged  piuperties  might  conBict  with 
Bome  recognised  universal  property  of 
all  matter.  In  that  Case  tjieir  impro- 
bability would  be  at  the  highest,  but 
would  not  even  then  amount  to  in- 
credibility. Thereareonlytwoknown 
propertieB  common  to  all  matter ;  in 
other  wordi,  there  is  but  one  known 
uniformity  of  co-Biiatence  of  proper- 
ties, co-Bitengive  with  all  physical 
nature,  namely,  that  whatever  op- 
poses resistance  to  movement,  gravi- 
tates ;  or,  as  Professor  Bain  expresses 
it,  Inertia  and  Gravity  are  c«-exiBtent 
through  all  matter,  and  proportionate 
in  their  amount  These  properties, 
as  be  truly  says,  are  not  mutually  im- 
plicated ;  from  neither  of  them  could 
we,  on  grounds  of  causation,  presume 
the  other.  But.  for  this  very  reason, 
we  are  never  certain  that  a  Kind  may 
not  be  discovered  possessing  one  of  tbe 
propertiea  without  tbe  other.  The 
hypothetical  ether,  if  it  exists,  uiay 
be  such  a  Kind.  Our  senses  cannot 
I'econiiBe  in  it  either  resistance  or 
gravity  ;  but  if  the  reality  of  a  resist- 
ing medium  should  eventually  be 
proved,  (by  alteration,  for  example,  in 
the  times  of  revolution  of  periiKlic 
GonietB,  combined  with  the  evidences 
afforded  by  the  phenomena  of  light 
and  heat,)  it  would  be  rash  to  con- 
clude from  this  alone,  without  other 
proofs,  that  it  must  gravitate. 

For  even  the  greater  generalisa- 
tions which  embrace  comprehensive 
Kinds  containing  under  them  a  great 
number  and  variety  of  infimce  ipecia, 
are  only  empirical  laws,  resting  on 
induction  by  simple  enumeration 
merely,  and  not  on  any  process  of 
elimination,  a  process  wholly  inappli- 


cable to  this  sort  of  case.  Such  gene- 
ralisations, therefore,  ought  to  be 
grounded  on  an  examination  of  all 
the  ir\fima  ipeciei  comprehended  in 
them,  and  not  of  a  portion  only.  We 
cannot  conclude  (where  causation  is 
not  concerned]  liecause  a  proposition 


leof  a 


mber  of  thin. 


bling  one  another  only  in  being  ani- 
mals, that  it  is  thereKire  tme  of  all 
animals.  If,  indeed,  anything  be 
true  of  species  which  differ  more  from 
one  another  than  either  differs  from 
a  third,  (especially  if  that  third  Spe- 
cies occupies  in  most  of  its  known 
properties  a  position  between  the  two 
former,)  there  is  some  probability  that 
the  same  thing  will  also  be  trne  of 
that  intermediate  species ;  foe  it  is 
often,  though  by  no  means  universally 
found,  that  there  is  a  sort  of  paral- 
lelism in  tbe  properties  o(  different 
Kinds,  and  that  their  degree  otunlike- 
ness  in  one  respect  bears  some  propor- 
tion to  their  unlikeness  in  othei^  We 
see  this  parallelism  in  the  properties  of 
the  different  metals  ;  in  those  of  sul- 
phur, phosphorus,  and  carbon ;  of  chlo- 
rine, iodine,  and  bromine  i  in  the  natu- 
ral orders  of  plants  and  animals,  kc 
But  there  are  innumerable  anomalies 
and  exceptions  to  this  sort  of  confor- 
mity ;  if  indeed  the  conformity  itself 
be  anything  but  on  anomaly  and  an 

Universal  propositions,  therefore, 
respecting  the  properties  of  superior 
Kinds,  unless  gronnded  on  proved  or 
presumed  connection  by  causation, 
ought  not  to  be  hazarded  except  after 

Xrately   examining   every    known 
kind  included  in  the  larger  Kind. 
And  even  then  such  generatiBations 
be  held  in  readiness  to  be  given 


1  the 


lomaly,  which,  when  the  uniformity 
IS  not  derived  from  causation,  can 
never,  even  in  the  case  of  the  most 
general  of  these  empirical  laws,  be 
considered  very  improbable.  Thus 
all  the  universal  propositions  which 
it  has  been  attempted  to  lay  down 
respecting  simple  substances,  or  con- 
ueming  any  of  the  classes  which  have 
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been  funned  nmoDg  aimple  sul 
{nod  thu  attempt  has  been  often 
made,)  have,  with  tbe  progreaa  of 
oiperience,  either  fftded  into  inanity, 
or  been  prored  tO  be  erroneouB ;  tiod 
vach  Kind  of  simple  mbstanm  re- 
inHinB  nith  its  own  collection  of  pro- 
perties apart  from  tbe  reet,  saving  a 
certun  parallelism  with  a  few  oUier 
Kinds,  tlie  moet  eimilat  to  itself.  In 
organised  beings,  indeed,  there  are 
Abundance  of  propositioss  ascertained 
to  be  nniversally  true  of  superior 
genera,  to  manyof  which  the  discovery 
hereafter  of  any  exceptions  must  be 
regarded  as  eitrem^y  improbable. 
But  these,  as  already  observed,  are, 
we  have  every  reason  to  believe,  pro' 
perties  dependent  on  causation.* 
•  ProfeworBalo  (loiric,  il.  ij)  mentions 


connecting  Atomic  Weight  and  apeciflc 
woighlfl  of  tbe  flimple  Iwdics.  tha  nWmic 

product.  Tbe  products,  for  all  the  ^o- 
nientu,  an  near  tbe  coiialimt  number  6." 
TI18  other  is  nlB«  which  obtains  "botwoeii 
the  ipecjflc  gra.ily  of  substancaa  hi  the 
gvieouB  state   and  the  acomio   weiabts. 

Neither  of  thoEe  genorslUations  has  the 

Inw.    They  point  unmlataknlil)'  to  higher 

^Tsn  temperature  the  same  weight  of  diffe- 
rent Bobstanaas  (onUed  theh-  spitf iflc  hest] 
is  liiversel;  as  their  atomle  weight,  that  is, 
directly  ss  the  number  q{  atonia  In  a  given 
weight  of  the  substance.  It  follows  that  a 

The  other  Uw  mentfonod  by    Mr'^Mii 


nilt  of  the  mode  of  ai 


Unitormlttes  of  oo-exialence,  then, 
not  only  when  they  are  coneequences 
ot  laws  of  auccesaion,  but  also  when 
they  are  ultimate  truths,  must  be 
ranked,  for  the  purposes  of  logic, 
among  empirical  laws,  and  are  amen- 
able in  every  respect  to  the  same 
rules  with  those  unresolved  unifor- 
mities which  are  known  to  be  depen- 
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aipen. 


Ji  genera- 


be  aniTereall;  trus.  There  is  a  clue 
of  inductive  truths  avowedly  not  uai- 
veraal,  in  vbicb  it  is  not  pretended 
that  the  predi<iate  is  always  true  of 
the  BubJECt,  hut  the  value  of  which, 
as  genu^eatione,  is  nevertheleBB  ex- 
treoiely  great.  An  important  portion 
oE  the  field  of  inductive  knowledge 
does  not  consist  of  universal  truth^ 
but  of  ^iproximations  to  auoh  truths ; 
and  when  a  concluBioQ  is  said  to  rest 
on  probable  evidence,  the  premises  it 
is  drawn  from  are  usually  generalisa- 
tions of  this  sort. 

Ab  every  oerbun  inference  respect- 
ing a  particular  case  implies  that 
thera  is  ground  for  a  general  proposi- 
tion, of  tim  fom.  Every  A  is  B )  so 
does  every  probable  inference  suppose 
that  there  is  ground  for  a  proposition 
of  the  form,  Most  A  are  B  ;  and  the 
degree  of  probability  of  the  inference 
in  an  average  case  will  depend  on  the 
proportion  Detween  the  number  of 
mstanoea  existing  in  nature  which 
accord  with  the  generalisation,  and 
the  Diunber  of  ihoBe  whioh  conflict 
will)  it 

%  3.  Propositions  in  the  form,  Moat 
A  are  B,  are  of  a  very  different  degree 
of  importance  in  science,  and  in  the 
practice  of  life.  To  (lie  scientific 
inquirer  they  are  valuable  chiefly  as 
m^rials  for,  and  steps  towards,  uni- 
versal truths.  The  <liBCOver)r  of  these 
ia  the  proper  end  of  science  ;  ita  work 
is  not  done  if  it  stops  at  the  proposi- 
tion that  a  majority  of  A  are  B,  with- 
out circnmsoribing  that  majority  by 
soma  comnioa  character,  fitted  to  dis- 
tinguish  them  from  the  minority. 
Independently  of  the  inferior  pre- 
cision of  such  imperfect  generalisa- 
tions, and  the  inferior  assurance  with 
which  they  can  be  applied  to  indivi- 
dual oases,  it  is  plain  that,  compared 
with  exact  generalisations,  they  are 
almost  useless  as  means  of  discovering 
ulterior  truths  by  way  of  deduction. 
We  may,  it  is  true,  by  comfcdning  the 
proposition  Moat  A  are  B,  with  an 


iversiJ  proposition,  Every  B  is  C, 

ive  at  tjie  conclusion  that  Most  A 

I  C.     But  when  a  second  proposi- 

a  of  the  approximate  kind  is  intio- 

duced,~or  even  when   there  is  but 

le,  if  that  one  be  the  major  premise, 

-nothing  can  in  general  be  positively 

concluded.    When  the  major  is  Most 

B  are  D,  then,  even  if  the  minor  be 

Every  A  is  B,  we  cannot  infer  that 

moat  A  are  D,  or  with  any  certainty 

even  some  A  are  D.    Though 

the  majority  of  the  class  B  have  the 

attribute  signified  by  D,  the  whole  of 

"le  sub-clasa  A  may  belong  to  the 

Though  BO  littla  use  can  be  made, 
in  science,  of  approximate  generalisa- 
tions, except  as  a  stage  on  we  road  to 
something  better,  for  practice  guid- 
ance they  are  often  all  we  have  to 
rety  on.  Even  when  scienoa  has 
re^y  deteimioed  the  universal  laws 
of  any  phenomenon,  not  only  are 
those  laws  generally  too  much  en- 
cumlHred  with  conditions  to  be 
adapted  for  everyday  use,  bat  the 
cases  which  present  themselves  in  life 
KB  too  complicated,  and  our  decJaions 
require  to  be  taken  too  n^tidly,  to 
admit  of  waiting  till  the  existence  of 
a  phanomenon  can  be  proved  by  what 
liave  been  scientifically  ascertained  to 
be  universal  marks  of  it.  To  be  in- 
decisive and  reluctant  to  act,  becausa 
w«  have  not  evidence  of  a  perfectly 
conclusive  obaraoter  to  act  on,  is  a 
defect  sometimes  iuddent  to  scientifio 
minds,  but  which,  wherever  it  exists, 
lendors  them  unflt  for  practical  emer- 
gencies. If  we  would  succeed  in  »o. 
tion,  we  must  judge  by  indications 
which,  though  they  do  not  generally 
mislesid  us,  sometiltie*  do  ;  and  must 
make  up,  aa  far  as  possible,  for  the 


1  trgm  two 
3,  and  Mojt 
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iacdmiilete  condusiveneu  of  nny  one 
indication,  by  obtuning  others  to 
cotToboratB  ft.  Ths  prineiplea  of 
induction  tqiplioabte  to  approximate 
genenlisation  are  therefore  a  not  less 
important  subject  of  inquiry  thiui 
the  rales  for  the  inveatigation  of  uni- 
Teisal  truths,  and  might  reasonably 
be  expected  to  detain  us  almost  as 
long,  were  it  not  that  these  principles 
are  mere  corollaries  from  thoee  which 
have  been  already  treated  of. 


The 

first  is,  when  we  have  no  others ; 
when  we  have  not  been  able  to  carry 
onr  investigation  of  the  taws  of  the 

Sihenomena  any  farther ;  as  in  the 
ollowing  propositions :  Most  darb- 
eyed  persons  have  dark  hair ;  Mont 
springs  contain  mineral  substances 
Moet  stratified  formations  contsii 
fossils.  The  importance  of  this  class 
of  generalisations  is  not  very  great , 
for  though  it  frequently  happens  that 
we  see  no.  reason  why  that  which 
true  of  most  individuala  of  a  class 
not  true  of  the  remainder,  nor  B 
able  to  bring  the  former  under  any 
general  description  which  con  dis- 
tinguish them  from  the  latter,  yet  if 
we  are  wiUing  to  be  satisfied  with 
piooosillons  of  a  less  degree  of  gene- 
rality, and  to  break  down  the  class 
A  into  anb-olasses,  we  may  generally 
(Main  a  collection  of  propositions 
exactly  true.  We  do  not  know  why 
most  wood  is  lighter  than  water,  nor 
can  we  point  out  any  general  pro- 
perty which  discriminates  wood  that 
IS  lighter  than  water  from  that  which 
is  heavier.  But  we  know  exactly 
what  species  are  the  one  and  what 
the  other.  And  If  we  meet  with  a 
specimen  not  contormabh 
known  species,  (the  only  case  in  which 
OUT  previous  knowledge  affords 
other  guidance  than  the  approximi 
generdisation,)  we  can  generally  make 
a  sperafic  experiment,  which  ' 


It  often  happens,  however,  that  the 
propoeition,  Meet  A  are  B,  is  not  ths 
ultimatum  of  our  scientific  attain- 
ments, though  the  knowledge  we  pos- 
sess beyond  it  cannot  conveniently  bs 
brought  to  bear  upon  tbe  particular 
instance.  We  may  know  well  enough 
what  circumstances  dlBtinguish  the 
portion  of  A  which  has  the  attribute 
B  from  the  portion  which  has  it  not, 
but  may  have  no  means,  or  may  not 
have  time  to  eiamine  Vhether  those 
characteristic  circumstances  exist  or 
not  in  the  individual  case.  This  is 
the  aitoation  we  are  generally  in  when 
the  inquiry  is  of  the  kind  called  moral, 
that  is,  of  the  kind  which  has  in  view 
to  predict  human  actions.  To  enable 
us  to  affirm  anything  universally  con-  , 
ceming  the  actions  of  classes  of  hu- 
man beings,  the  classification  must 
be  grounded  on  the  circumstances  ot 
their  mental  culture  and  habits,  which 
in  an  individual  case  are  seldom  ex- 
actly known  ;  and  classes  grounded 
on  these  distinctions  would  never 
precisely  accord  with  those  into  which 
mankind  are  divided  for  social  pur- 
poses. All  propositions  which  can 
be  framed  respectjug  tbe  actions  of 
human  beings  as  ordinarily  classified, 
or  as  classified  according  to  any  land 
of  outward  indications,  are  merely 
approiimate.  We  can  only  say.  Most 
persons  of  a  particular  age,  profes- 
sion, country,  or  rank  in  societ.v  have 
such  and  such  qualitii 
persons  when  placed  ii 
cumstances  act  in  Huch  and  such  a 
way.  Net  that  we  do  not  often  know 
well  enough  on  what  causes  tbe  quali- 
ties depend,  or  what  sort  of  persons 
they  are  who  act  in  that  particular 

of  knowing  whether  any  individual 
person  has  been  under  the  influence 
of  those  causes,  or  ia  a  person  of  that 
particular  sort.  We  could  replace 
the  approximate  generalisations  by 
propositions  imiveraally  true ;  but 
tliese  would  hardly  ever  be  capable 
of  being  applied  to  practice.  We 
should  be  sure  of  our  majors,  but  we 
should  not  be  able  to  get  minors  to 
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fit :  we  are  forced,  therefore,  to  draw 
our  conclusionB  from  coareer  and  moTe 
fallible  indicatioDB. 

%  4.  Proceeding  now  to  consider 
irhBit  iH  to  be  regarded  as  aufficient 
evidence  of  an  appFoxtmate  geDeraliaa- 
tion,  we  can  have  no  difBcult;  in  at 
once  recognising  that  when  admissible 
at  all,  it  IB  admissible  only  as  an  em- 
pirical law.  PropoeitioDs  of  the  form, 
Every  A  la  £,  are  not  necessarily 
lawa  of  causation,  or  ultimate  ani- 
formitiea  of  00-existence ;  propositions 
like  Host  A  are  B,  cannot  be  bo. 
Propositiona  hitherto  found  true  in 
every  observed  instance  may  yet  be 
no  necessary  consequence  of  laws  of 
causation  or  of  ultimate  uniformities, 
and  unless  they  are  so,  may,  for  aught 
ve  know,  be  false  beyond  the  limits 
of  actual  observation  :  still  more  evi> 
tlently  must  this  be  the  caae  with  pro- 
positions which  are  only  tnte  in  a  mere 
majority  of  the  observed  instances. 

There  is  some  difference,  however, 
in  the  degree  of  certainty  of  the  pro- 
position. Moat  A  are  B,  according  as 
that  approximate  generalisation  com- 
prises the  whole  of  our  knowledge  of 
the  subject  or  not.  Suppose,  first, 
that  the  former  is  the  case.  We 
know  only  that  most  A  are  B,  not 
why  they  are  so,  nor  in  what  rein)ect 
those  which  are,  differ  from  those 
which  are  not.  How  then  liid  we 
learn  that  most  A  are  B !  Precisely 
in  the  manner  in  which  we  should 
have  learnt,  had  such  happened  to  be 
the  fact,  that  all  A  are  B.  We  col- 
lectedanumberof  instances  sufficient 
to  eliminate  ofaance,  and  having  done 
so,  compared  the  number  of  inatancea 
in  the  aEfimiative  with  the  number  in 
the  negative.  The  result,  like  other 
unresolved  derivative  laws,  can  be 
relied  on  solely  within  the  limits  not 
only  of  place  and  time,  but  also  of 
circumstance,  nnder  which  ita  truth 
has  been  actually  observed  ;  for  as 
e  supposed 


perhaps  affect  it.  The  proportion. 
Moat  judges  are  inaccessible  to  brit>ea, 
would  probably  tie  found  true  of 
Englishmen,  Frenchmen,  Germans, 
North  Americans,  and  so  forth  ;  but 
if  on  this  evidence  alone  we  extended 
the  assertion  to  Orientals,  we  should 
step  beyond  the  limits,  not  only  of 
place  but  of  drcumstance,  within 
which  the  fact  bad  Iieen  observed, 
and  should  let  in  possibilities  of  the 
absence  of  the  determining  causes,  or 
ounterac 

le  approxi- 
mate generalisation. 

In  the  case  where  the  approximate 
proposition  is  not  the  ultimatum  of 
our  scientific  knowledge,  but  only  the 
most  available  form  of  it  for  practical 
guidance  ;  where  we  know,  not  only 
that  most  A  have  the  attribute  B, 
but  also  the  causes  of  B,  or  some 
properties  by  which  the  portion  of  A 
which  has  that  attribute  is  distin- 
guished from  the  portion  which  has 
it  not ;  we  are  rather  more  favourably 
situated  than  in  the  preceding  case. 
For  we  have  now  a  double  mode  of 
ascertaining  whether  it  be  true  that 
most  A  are  B ;  the  direct  mode,  as 
before,  and  an  indirect  one,  that  of 
examining  whether  the  proposition 
admits  of  tieing  deduced  from  the 
known  cause,  or  from  any  known 
criterion,  of  B.  Let  the  question,  for 
example,  be  whether  most  Scotchmen 
can  read  ?  We  may  not  have  ob- 
served or  received  the  testimony  of 
others  respecting  a  sufficient  number 
and  variety  of  Scotchmeu  to  ascertain 
this  fact ;  but  when  we  consider  that 
the  cause  of  being  able  to  read  is  the 
having  been  taught  it,  another  mode 
of  determining  the  question  presents 
itself,  namely,  by  inquiring  whether 


the  ci 


;   tell   ii 


what 


schools  where  reading  is  effectually 
taught.  Of  these  two  modes,  some- 
times one  and  sometimes  the  other  is 
the  more  available.  In  some  cases,  the 
frequency  of  the  effect  is  the  more 
accessible  to  that  extensive  and  varied 
observatiou  which  is  iudispenaabl' 
to  the  edtablishment  of  an  empiric 


law  ;  at  other  timea,  tbe  frequencj  uf 
the  caDsea,  or  uf  Bome  cullater&l  iu- 
dicattuns.  It  commonly  happens  that 
neither  ia  Biuceptible  of  ao  aatiafaotory 
an  iDductioD  u  could  be  dcaired,  and 
that  the  grouada  □□  which  tbe  con- 
elusion  ia  teoGired  are  otnapoanded  of 
both.  ThuB  B  person  maj  believe 
that  most  Scotcbmen  can  read,  be- 
canae,  eo  far  aa  hie  informatioQ  ex- 
tenda,  moet  Scotchmen  have  been 
sent  to  aohool,  and  most  Scotch 
schools  teach  reading;  cScchiaUy  ;  and 
also  becauM  moat  of  the  Scotchmen 
whom  he  has  known  or  heard  of 
could  read ;  though  neither  of  theae 
two  lets  of  observation!!  m&y  by 
Hself  fulfil  the  neceaati';  oonditionB 
of  extent  and  variety. 

Although  the  approximate  gene- 
raliaation  may  in  moat  cates  be  Indis- 
pensable for  am  guidance,  even  when 
wa  know  the  oaose,  or  !iome  certain 
ntark,  of  the  attribute  predicated  ; 
it  needa  hardly  be  observed  that  we 
may  always  replace  the  uncertain  in- 
dication by  a  oertaio  one,  in  any  case 
in  which  we  can  actually  reot^jse 
the  existence  of  the  cause  or  mark. 
Vol  example,  an  aaaertion  ia  made  by 
«  witness,  and  the  question  is  whether 
to  believe  it  If  we  do  not  look  to 
any  of  the  individual  circumstances 
uE  the  cose,  ws  have  nothing  to  direct 
na  but  the  approximitte  generaliaa- 
tion  that  truth  is  more  common  than 
falsehood,  or,  io  other  words,  that 
most  persona,  on  most  oooanona,  speak 
truth.  But  if  we  consider  in  what 
circumstances  the  cases  where  truth 
is  spoken  differ  from  those  in  which 
it  IS  not,  wa  find,  for  instance,  the 
following :  the  witness's  being  an 
honest  person  or  not ;  his  being  an 
accurate  oliserver  or  not ;  his  having 
an  interest  to  serve  in  the  matter  or 
not  Now,  not  only  may  wo  ba  able 
to  obtain  other  approximate  gene- 
ralisationa  respecting  the  degree  of 
frequency  of  these  various  possibili- 
ties, but  we  may  know  which  of  them 
is  positively  realised  in  the  individual 
cose.  That  the  witness  has  or  has 
not  au  interest  to  serve,  we  perhaps 


know  directly,  and  tbe  other  two 
points  indirectdy,  by  means  of  marka  ; 
OS,  for  example,  froTu  bis  conduct  on 
some  former  occasion,  or  from  his  re- 
putation, whlohi  though  a  very  un- 
certain mark,  affords  an  approxiniate 
generalisation,  (as,  for  instsnca.  Most 
persons  who  are  believed  to  be  honest 
bythoee  with  whom  they  have  had 
frequent  dealings  ore  really  so,)  which 
approaches  nearer  to  an  unlTenal 
truth  than  the  ^proximate  general 
proposition  with  which  we  set  out, 
viz. ,  Most  persons  on  most  occasions 
speak  truth. 

As  it  seema  tmnecessary  to  dwell 
further  on  the  qoestjon  at  the  evi- 
dence of  qiproxiinate  gsneralisatiooa, 
we  shall  proceed  to  a  not  less  im- 
portant topic,  tliat  of  the  cautions  to 
be  observed  in  aiding  from  these 
incompletely  universal  propositions  to 
particular  cases. 

S  5-  Bo  far  as  regards  the  direct 
application  of  au  approximate  gene- 
ralisation to  on  individual  instance, 
this  question  presents  no  diEGculty. 
If  the  propositioD,  Most  A  are  B,  has 
been  established,  by  a  auffioienti  induc- 
tion, as  an  empirical  law,  ne  mn 
ooDclude  that  any  particular  A  it  B 
with  a  probability  proportioned  to 
the  prepooderanoe  of  the  number  of 
affirmatave  instances  over  the  number 
of  exceptions.  If  It  has  been  found 
practicable  to  attain  numeriisd  pre- 
cision in  the  data,  a  corresponding 
degree  of  precision  may  be  given  to 
the  evaluation  of  the  chanoes  of  error 
in  the  cnnolusion.  If  it  can  be  estab- 
lished as  an  empirical  law  that  nine 
ouli  of  every  ten  A  are  B,  there  will  be 
one  chance  in  ten  of  error  in  asauming 
that  any  A  not  individually  known 
to  us  la  a  B ;  but  this,  of  course, 
holds  only  within  tbe  limits  of  time, 
plAce,  and  Circumstance  embraoed  In 
the  observations,  and  therefore  can- 
not be  counted  on  for  any  sub-class 
or  variety  of  A  (or  for  A  in  any  set 
of  extern^  circumstances)  which  were 
not  included  in  the  average.  It  muet 
be  added  tlut  we  can  guide  ouraelfes 
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by  thu  propoeitioo,  Nine  out  at  eniy 
ten  A  are  B,  oaly  in  casei  of  which 
we  know  nothing  except  that  they 
tall  within  the  clisa  A.  For  i£  we 
know  ot  any  particular  instance  i. 
Dot  only  that  it  falls  under  A,  but  to 
what  apecies  or  variety  ot  A  it  be- 
longs, we  shall  generally  err  in  apply- 
ing to  i  the  average  etruck  tor  the 
whole  genus,  from  which  the  average 
cbrrespcmding  to  that  species  alone 
would,  in  all  probability,  matciially 
differ.  And  bo  it  i,  instead  of  being 
a  particular  sort  of  instance,  is  an 
instance  known  to  be  under  the  in- 
fluence of  a  particular  Bet  o£  circum- 


the  numerical  propurtions  in  the  whole 
genus  would  probably,  in  such  a  case, 
only  mislead!  A  general  average 
should  only  be  applied  to  cases  which 
are  neither  known  nor  can  be  pre- 
sumed to  be  other  than  average  cases. 
Such  averages,  therefore,  are  com- 
■monly  ot  little  use  tor  the  practjcal 
guidance  of  any  affairs  but  those 
which  concern  large  DuroberS:  Tables 
of  the  chances  of  life  are  useful  to  in- 
surance oiBcBB,  but  they  go  a  very 
little  way  towards  informing  any  one 
of  the  chances  of  his  own  life,  or  any 
other  life  in  which  he  is  interested, 
since  almost  every  life  Is  either  better 
or  woiBB  than  the  average.  Such 
averages  can  only  be  considered  as 
Btipplying  the  first  term  In  a  series  of 
approximations,  the  subsequent  terms 
proceeding  on  an  appreciation  of  the 
circumstances  belonging  to  the  partl- 

§6.  From  the  application  of  aslngle 
approximate  gCDeralisation  to  indi- 
vidual cases,  we  proceed ' 


mottv 


^otheU 


reotthelntogethe 


When  a  judgment  applied  to  an 
individual  instsjice  is  gronuded  on 

two  approximate  generalisations  taken 
in  conjunction,  the  propositions  may 
co-operato  tovards  the  result  in  two 
different  ways.  In  the  one,  each  pro- 
position is  separately  applicable  to 
the  case  in  huid,  and  our  objeot  in 


ibining  them  is  to  give  to  the  coil- 
clusion  in  that  particular  ease  the 
double  probability  arising  from  the 
two  propositions  separately.  This 
may  be  called  joining  two  probabili- 
ties by  way  of  Addition  ;  and  the 
result  is  a  probability  greater  than 
either.  The  other  modeis,  when  only 
one  of  the  propositions  is  directly  ap- 
plicable to  the  case,  the  second  being 
only  applicable  to  it  by'virtue  of  the 
appticatton  of  the  first.  This  is  join- 
ing two  probabilities  by  way  of  Batio- 
cination  or  Deduction  ;  the  result  of 
which  is  a  less  probability  than  either. 
The  typo  of  the  first  argument  is. 
Most  A  are  B ;  moitt  G  are  B ;  this 
thing  is  both  an  A  and  a  C ;  there- 
fore it  is  probably  a  B.  The  type  of 
the  second  is.  Most  A  are  B  j  most 
C  are  A  1  this  is  a  C ;  therefore  it  is 
probably  an  A,  therefore  it  is  pro- 
bably a  B.  The  first  is  exempUlied 
when  we  prove  a  fact  by  the  testi- 
mony of  two  unconnected  witneeses  ; 
the  second,  when  we  adduce  only  the 
testimony  of  one  witness  that  be  has 
heard  the  thing  asserted  Ijy  another. 
Or  again,  in  the  first  mode  it  may  be 
argued  that  the  accused  committed 
the  crime  because  he  concealed  him- 
self, and  because  his  clothes  were 
stained  with'  blood ;  in  the  second, 
that  ha  committed  it  because  ho 
washed  or  destroyed  his  clothes, 
which  is  suwosed  to  render  it  pro- 
bable that  they  were  stained  with 
blood.  Instead  of  only  two  links,  as 
in  these  instances,  wo  may  suppose 
chains  ot  any  length.  A  chain  of  the 
former  kind  nas  termed  by  Bentham* 

the  second,  a  self-inSrmative  chain. 

When  approximate  generalisations 
are  joined  by  way  ot  addition,  wo 
may  deduce  from  the  theory  ot  pro- 
babilities laid  down  in  a  former  chap- 
ter, in  what  manner  each  of  them 
odds  to  the  probability  of  a  conclusion 
which  has  the  warrant  of  them  alL 

If,  on  an  average,  two  of  every 
three  As  are  Bs,  and  three  of  every 
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four  Ca  twe  Bi,  the  prolMbUt<r  that 
■omethiiw  whieh  is  both  an  A  and  a 
C  U  »  B,  wiU  be  more  than  two 
in  three,  or  than  three  in  four.  Of 
vnay  twelve  things  which  are  Am,  all 
except  four  are  Be  bj  the  lupposition  ; 
and  if  the  whole  twelve,  and  come- 
raqaentlv  those  four,  ba»e  the  char- 
■ctera  of  O  libewiBe,  three  of  these 
wdl  be  Bb  on  that  gronnd.  There- 
fnra,  out  of  twelve  which  are  both 
Aa  aod  Cs,  eleven  are  Ba,  To  state 
the  argument  in  another  way  :  a  thing 
which  is  both  an  A  and  a  C,  but 
wliich  ia  not  a  B,  ia  found  in  only  one 
of  three  sections  of  the  clan  A,  and 
in  only  one  of  four  sections  of  the 
chiss  C ;  but  this  fourth  of  C  being 
spread  over  the  whole  of  A  iniJia- 
criniinately,  only  one-third  part  of  it 
(or  one-twelfth  of  the  whole  number) 
belongs  to  the  third  section  of  A ; 
therefore  a  thing  which  is  not  a  B 
occurs  only  once  among  twelve  things 
which  are  both  A*  and  Cs.  The  ar- 
gument would,  in  the  laognage  of 
the  doctrine  of  chances,  be  thus  eX' 
presiwd  :  the  obaooe  that  an  A  is  not 
a  B  ia  ^,  the  chance  that  a  C  is  not  a 
B  is  J ;  hence  if  the  thing  be  both  aa 
A  an4  a  0,  the  chance  is  J  of  J  =  yi." 


ifl  chsncos  in  this 
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tt  It  contoini  a  fallacy. 
The  Dbjaator  mlguu,  that  ths  fict  flt  A'h 
being  a  B  Is  true  sight  tima  ill  twalvo. 
'  -tie  fact  of  O's  being  n  B  Btilimefltn 

;  botii  facts  Uienfore  are  true  only 
mee  In  every  twelve.     That  i^  ha 
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it  will  tberefore  belong  ta  the  other, 
or  even  have  a  greater  chance  of 
dnng  BO.  OtherwiBS  the  not-Bs  which 
•re  Cs  may  be,  moat  or  even  all  of 
them,  identical  with  the  not-Be  which 
areA>;  in  which  last  case  the  proba- 
bility ariBing  from  A  and  C  together 
will  be  no  greater  than  that  arising 
from  A  alone. 

When  at^nuximate  geoeraliuitioiu 
are  joined  together  in  the  other  mode, 
that  af  deductiun,  the  degree  of  pro- 
bability of  the  ioferenbe,  instead  of 
increasing,  diminishes  at  each  step. 
Froui  two  9uch  premiaeB  as  Moat  A 
are  B,  Moat  B  are  C,  vje  cannot  with 
certainty  conclude  that  even  a  single 
A  ia  O  ;  for  the  whole  of  the  portion 
oE  A  which  in  any  way  falls  under  B 
may  perhaps  be  compnaed  in  the  ex- 
ceptional part  of  it  Still,  the  two 
prop<i»itiona  in  queation  afford  an  ap- 
preciable probability  that  any  given 
A  ia  C,  provided  the  average  on  which 
the  second  propoeition  ia  grounded 
waa  taken  fairly  with  reference  to 
the  first ;  provided  the  prupoaitjon, 
Most  B  are  C,  was  arrived  at  in  a 
manner  leaving  no  suspicion  that  the 
probability  arising  from  it  is  other- 
wise than  fairly  diatribiited  over 
the  aectlon  of  B  which  belongs  to 
A-  For  though  the  instances  which 
are  A  mag  be  all  in  the  minority, 
they  may  also  be  all  in  the  majo- 
rity ;  and  the  one  poeaibility  is  to 
be  set  against  the  other.  On  the 
whole,  the  probability  adning  from 
the  two  propoaitions  taken  t<^ther 
will  be  correctly  measured  by  the 
probability  arising  from  the  ona, 
abated  in  the  ratio  of  that  arising 
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from  the  Other.  If  nine  out  of  ten 
Swedes  have  light  hair,  and  eight  ont 
of  nine  inhabitanta  of  Stockholm  are 
Swedes,  the  probability  arising  freia 
these  two  propositions,  that  any  given 
inhabitant  of  Stockholm  is  light- 
haired,  will  amount  to  eight  in  ten  : 
though  it  is  rigorously  possible  that 
the  whole  Swedish  population  of 
Stockholm  might  belong  to  that  tenth 
section  of  the  people  of  Sweden  who 
are  an  exception  to  the  rest. 

If  the  premises  are  known  to  be 
true  not  of  a  bare  majority,  but  of 
nearly  the  whole,  of  their  respective 
subjects,  we  may  go  on  joining  one 
such  proposition  to  another  for  aeveral 
steps,  before  we  reach  a  conctualon 
not  presumably  tnie  even  of  a  ma- 
jority. The  error  of  the  conclusion 
will  amount  to  the  aggregate  of  the 
errors  of  all  the  premises.  Let  the 
proposition,  Most  A  ate  B,  be  true 
of  nine  in  ten ;  Most  B  are  C,  of 
eight  in  nine ;  then  not  only  will  one 
A  in  ten  not  be  C,  becanae  not  B, 
but  even  of  the  nine.tenths  which  are 
B,  only  eight.ninths  will  be  C  :  that 
is,  the  oases  of  A  which  are  C  will  be 
'>'^y  T  ■''  ^1  <"'  four-fifths.  Let  ns 
now  add,  Most  0  are  D,  and  suppose 
this  to  be  true  of  seven  cases  oat  of 
eight ;  the  proportion  of  A  which  is 
D  will  be  only  J  of  {  of  At  or  A- 
Thus  the  probability  pn^reiaively 
dwindles.  The  experience,  however, 
on  which  our  approximate  generalisa- 
tiona  are  grounded  has  so  rarely  been 
subjected  to,  or  admits  of,  occurato 
numerical  estimation,  that  we  cannot 
in  general  apply  any  measurement  tii 
the  diminution  of  probability  which 
takes  phice  at  each  illation,  but  most 
be  content  with  remembering  that  it 
does  diminish  at  every  step,  and  un- 
less the  premises  approach  very  nearly 
indeed  to  being  universally  true,  the 
concluaion  after  a  very  few  steps  is 
worth  nothing.  A  hearsay  of  >  hear- 
say, or  an  argument  from  presumptive 
evidence  dependiugnot  on  immediate 
marks  but  on  marks  of  marks,  it 
worthless  at  a  veiy  few  removes  from 
the  first  stage. 
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i  f.  There  Are,  tiovrever,  two  CMea 
in  which  re&tioniiigB  depending  on 
Hpproxiniate  genendie&tions  may  bn 
carried  to  any  length  we  please  with 
m  much  tuauniiice,  and  ore  as  atrictlj 
BcientiSc,  as  if  thej  were  compoied  of 
universal  laws  of  nature.  But  these 
cues  are  exceptions  of  the  sort  which 
sntly        - 


The 


ippro 


Bstio 


9  suitable,  in  the  cases  in  questiut , 
for  purposes  of  ratiocination,  as  if 
tliey  were  complete  generaliaatioiiB, 
because  they  are  capable  of  being 
transformed  into  oooiplete  generalisa- 
tions eiactly  enuiyalent. 
1  First !  If  the  nppraiimate  gene- 
ralisation is  of  the  olosa  in  which  our 
reason  for  stopping  at  the  approxima- 
tion is  nob  the  impossibility,  but  only 
the  inconvenience,  of  going  farther  ] 
if  We  are  cognisant  of  the  character 
whicb  distingoisbes  the  cases  that 
accord  with  the  generalisation  from 
tlnse  which  are  eiceptions  to  it.  We 
may  then  sabstitute  for  the  approxi- 
mate proposition  on  unireraal  pro- 
portion with  a  provisa  The  pro- 
position, Moat  persons  who  bave  un- 
controlled power  em]doy  it  ill,  is  a 
generalisation  of  this  olsss,  and  may 
be  transformed  into  the  following  :^ 
All  persona  who  bave  uncontrolled 
power  employ  it  Ui,  proyided  they  are 
notpersonsof  unusual  strength  of  judg- 
ment and  reotitnde  of  purpose.  The 
proposition,  carrying  the  hypothesis 
or  proviso  with  it,  may  then  be  dealt 
with  no  longer  as  an  approximate,  but 
as  an  universal  proposition ;  and  to 
whatever  number  of  step*  the  reason- 
ing may  reaoh,  the  hypothesis,  being 
carried  forward  to  the  oonclusion,  will 
exactly  indicate  how  far  tbut  con- 
clusion is  from  being  applicable  uni- 
veisally.  If  in  the  ooune  of  the  argu- 
ment other  approximate  generalisa- 
tions are  intiodnced,  each  of  them 
being  in  libe  manner  expresied 
unlTersal  proposition  with  a  com 
annexed,  the  sum  of  all  the  conditions 
will  appear  at  the  end  as  the  sum  of 
all  the  errors  which  aBect  the  con- 
clusion.   Thua,  to  ti»!  [impasitlon  last 


a  condition 


cited  let  lU  add  the  following :~ All 
absolute  monarchs  havo  uncontrolled 
power,  unless  their  position  is  such  that 
they  need  the  active  support  of  their 
subjects  (as  was  the  oase  with  Qaeea 
Eliiabeth,  Frederick  of  Prussia,  and 
others).  Combining  these  two  pro- 
positions, we  can  deduce  from  them 
an  universal  conclusion,  whiah  will 
be  subject  to  both  the  hypotheses  in 
the  premises  ;  All  absolute  monarcha 
employ  their  power  ill,  unless  their 
position  makes  them  need  the  active 
support  of  their  subjects,  or  unless 
they  ore  pereons  of  unusual  strength 
of  judgment  and  rectitude  of  purpose. 
It  is  of  no  consequence  how  rapidly 
the  errorsin  our  premises  accumulate, 
if  we  are  able  in  this  manner  to  record 
each  error,  and  keep  an  account  of 
the  a^rcgate  as  it  swells  up. 

Secintdly :  There  is  a  case  In  which 
approximate  proparitions,  even  with' 
out  our  taking  note  of  the  conili- 
tions  under  which  tliey  are  not  true 
of  individual  oases,  are  yet,  for  tho 
purposes  of  science,  univei^al  onaa ; 
namely.  In  the  inquiries  which  relata 
to  the  properties  not  of  individuals, 
bnt  of  multitudes.  The  principal  of 
these  is  the  science  of  politics,  or  ii{ 
human  society.  This  sincnOB  Is  princi- 
paUy  concerned  with  the  aotions  not 
of  solitary  individuals,  but  of  masses  ) 
with  the  fortunes  not  of  single  per- 
sons, but  of  communities.  For  the 
statesman,  therefore.  It  is  generally 
enough  to  know  that  niosj  persons  act 
or  ore  acted  upon  iu  a  particular  way, 
since  his  speculations  and  his  practi- 
cal arrangements  refer  almost  ex- 
clusively to  cases  in  which  the  whole 
community,  or  some  large  portion  of 
it,  is  acted  upon  at  once,  and  In  which, 
therefore,  what  is  done  or  felt  by  mott 
pereons  determines  the  result  pro- 
duced by  or  Qpon  the  body  at  luge. 
He  can  get  on  well  enough  with  ap- 
proximate generalisations  on  human 
nature,  since  what  is  true  approxi- 
mately of  all  individuals  is  true  ab- 
solutely of  all  masses.  And  even 
when  the  operations  of  individual  men 
have  a  part  to  play  in  his  deductions, 
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other  aingla  nilera,  atm,~aa  he  ia  pro- 
viding for  indefinite  duration,  involv- 
ing an  indefinite  succession  ot  aoch 
indivlduslH,  Iio  muet  in  gmerd  both 
reason  and  act  aa  if  what  ie  true  of 
most  persons  were  true  of  all. 

The  two  kinds  of  conaidenktiDn 
above  adduced  are  a  eufGcient  refu- 
tation of  the  popular  error,  that 
speculations  on  society  and  govern- 
ment, as  resting  on  merely  probable 
evidence,  muBt  be  inferior  in  cer- 
tainty and  Boientifio  accuracy  to  the 
conclueions  of  what  are  culed  the 
exact  sciences,  and  less  to  be  relied 
on  in  'practice.  There  are  reasons 
enough  why  the  moral  soienoea  must 
remain  infurior  to  at  least  the  mora 
perfect  of  the  physical :  why  the  laws 
of  their  more  complicated  phenomena 
cannot  be  so  completely  deciphered, 
nor  the  phenomena  predicted  with 
the  same  degree  of  aasuianCe.  But 
though  we  cannot  attain  to  bo  many 
trutha,  there  ia  no  reaaon  that  those 
we  can  attain  should  deserve  leas  re- 
liouce,  or  have  lets  of  a  scientiGo 
character.  Of  this  topic,  however,  I 
shall  treat  more  systematically  in  the 
concluding  Book,  to  which  place  any 
further  conaideration  ot  it  most  be 
defenedj 

CHAPTER  XXIV, 


that  all  the  assertions  which  can  be 
conveyed  by  language  express  some 
one  or  more  of  five  different  things  ; 
ExisteucB  i  Order  in  Place  ;  Order  in 
Time;  Causation;  and  Resemblance* 
Of  these,  Cansation,  in  our  view  of 
(he  subject,  not  being  fundamentally 
different  from  Order  in  Time,  the  five 
species  of  possible  assertions  are  re- 
duced to  four.  The  propositions 
which  afErm  Order  in  Time,  in  either 
of  its  two  model,  Co-eriatenco  and 
Succession,  have  formed,  thus  far,  the 
subject  of  the  present  Book,     And 


ws  have  now  conolnSed  the  eipoai- 

tion,  so  far  aa  it  f^s  within  the  limits 
assigned  to  this  work,  of  the  nature 
of  Uis  evidence  on  whioK  these  pro' 
positiDng  rest,  agd  the  prooesses  of 
investigation  by  which  they  are  as< 
eertained  and  proved.  There  n 
three  classes  of  facts  t  ExisI 
Order  in  Place,  and  Resemblance ; 
in  r^fatd  to  which  the  same  qnes' 
tions  are  now  to  be  resolved. 

the  first  of  these,  very 
leeds  be  said.  Existence  in 
general  is  a  subject  not  for  out 
science,  but  for  metaphysics.  To  de- 
termine what  things  can  be  recog- 
nised as  really  existing,  independently 
of  our  own  sensible  or  other  imprea- 
aana,  and  I9  wbaiC  meaning  Uie 
term  is,  in  that  case,  predicated  of 
them,  belongs  to  the  consideration 
of  "Thinga  in  themselves,"  from 
which,  throughout  this  work,  we 
have  as  much  as  poesible  kept  aloof. 
Eiistence,  so  far  as  Lngie  is  con- 
cerned about  it,  haa  reference  only 
to  phenomena ;  to  actual  or  possible 
states  (rf  external  or  internal  con- 
sciousness,  in  ouraelvea  ot  others. 
Feelings  of  sensitiTe  beings,  or  pos- 
sibilities of  having  snch  feelings,  are 
the  only  things  the  existence  of 
which  can  be  a  subject  of  logical 
induction,  because  the  only  thinga  of 
which  the  existence  in  individual  cases 
can  be  a  subject  of  experience. 

It  is  true  that  a,  thing  la  said  by  us 
lo  exist  even  when  it  is  absent,  and 
therefore  is  not  and  cannot  be  per- 
ceived. But  even  then.  Us  existence 
is  to  ns  only  another  word  for  oar 
conviction  that  we  should  perceive  it 
on  a  certuo  supposition,  namely,  if 
we  were  in  the  needfal  circumstances 
of  time  and  place,  and  endowed  with 
the  needful  perfection  of  organs.  My 
belief  that  the  Emperor  of  China 
exists,  is  simply  my  belief  tliat  if 
I  were  transported  to  the  imperial 
palace  or  some  other  locality  In  Fekin, 
I  should  see  him.  My  belief  that 
JnliuB  Otesar  existed,  is  my  bs'-' 
that  J  should  have  seen  him  U  I  ' 
been  pi«nent  in  the  Held  of  Phare 
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orlntbewtute-hoDBeatRome.  When 
I  believe  that  stars  exiat  beyond  the 
utmost  nage  of  my  viakm,  though 
ueUted  by  thf  mtMt  powerEul  tele- 
MMpes  yst  invented,  my  belief,  phito- 
■opbioally  eipiewed,  in,  that  with  atill 
b^ter  telesoopes,  if  such  eiiiited,  I 
could  Bee  them,  or  that  they  may  be 
perceived  b;  beings  leas  remote  from 
them  in  space,  nr  whose  capacities  of 
perception  are  superior  to  mine. 

The  existence,  therefore,  of  a  pheno- 
menon is  but  HDother  won)  for  its 
being  perceived,  or  for  the  inferred 
poasHiitity  of  perceiving  it.  When 
the  phenomenon  ia  within  the  range 
of  present  obeervation,  by  present  ob- 
servation we  assure  ourselves  of  its 
enistenoe ;  when  it  i^  beyond  that 
range,  and  b  therefore  said  to  be 
absent,  we  infer  its  existence  from 
morliH  or  evidences.  But  what  can 
these  evidences  be?  Other  pheno- 
mena, anoertained  by  induction  to  be 
connected  with  the  given  phenome- 
non, either  in  the  way  of  succession 
or  of  co-existence.  The  simple. exist- 
ence, therefore,  of  an  individual  pheno- 
menon, when  not  directly  perceived, 
is  inferred  from  some  inductive  law 

consequently  not  amenable  to  any 
peculiar  indnctive  principles.  We 
prove  the  existence  of  a  thing  by 
proving  that  it  ia  connected  by  suc- 
cession or  co-existence  with  some 
n  thing. 

ect  to  aennvl   prt      _ 


e,  they 


affirm  the  bare  fact  of 
have  a  peculiarity  which 
logical  treatment  of  them  a  very 
easy  matter ;  they  are  generalisa- 
tions which  are  suffidenllj  proved 
by  a  single  instance.  That  ghosts, 
or  uniooros,  or  sea-serpents  exist, 
would  be  fully  established  if  it  could 
lie  ascertained  positively  that  such 
things  had  been  even  once  seen. 
Whatever  baa  once  happened  ia  csp- 
alile  of  h^mening  i^aia ;  the  only 
question  ratatea  to  the  conditions 
under  which  it  happens. 
So  far,  therefore,  as  relates  to  simple 


existence,  the  Indnctive  Logic  has  no 
knots  to  untie.  And  we  may  pro- 
ceed to  the  remaining  two  of  the  great 
classes  into  which  facts  have  been 
divided  :  Resemblance,  and  Order  in 
Place. 

S  3.  Resemblance  and  its  opposite, 
escept  in  the  case  in  which  they  as- 
sume the  names  of  Equality  and  In- 
equality, ate  seldom  regarded  as  sub- 
jects of  science ;  they  are  supposed 
to  Ije  perceived  by  aimpie  opprehen- 
sion  1  by  merely  applying  our  sensea 
or  directing  our  attention  to  the  two 

cession.  And  this  simultaneous,  or 
virtually  simultaneous  application  of 
our  faculties  to  the  two  thinga  which 
ore  to  be  compared,  does  neoessorily 
constitute  the  ultimate  appeal,  wher- 
ever such  ^plication  is  practical. 
But,  in  most  cases,  it  is  not  practi- 
cable :  the  objects  cannot  be  brought 
so  close  together  that  the  feeling  of 
their  resendtlance  (at  least  a  complete 
feeling  of  it)  directly  arises  in  the 
mind  We  can  on)y  compare  each  of 
them  with  some  third  object,  cspabla 
of  being  transported  from  one  to  the 
other.  And  besides,  even  when  the 
objects  can  be  brought  into  immediate 
juxtaposition,  their  reaemblance  or 
difference  is  but  imperfectly  known 
to  us,  unless  we  have  compared  them 
minutely,  part  by  part.  Until  this 
bos  been  done,  things  in  reality  very 
dissimilar  often  appear  undistinguish- 
ably  alike.  Two  lines  of  very  unequal 
length  will  appear  about  equal  when 
lying  in  different  directions ;  but 
place  them  pomllel  with  their  farther 
extremities  even,  and  if  we  look  at 
the  nearer  extremities,  their  inequality 
becomes  a  matter  of  direct  perception. 
To  ascertain  whether,  and  in  what, 
two  phenomena  resemttle  or  differ  is 
not  always,  therefore,  so  eaay  a  thing 
as  it  might  at  first  appear.  When 
the  two  cannot  be  brought  into  juxta- 
position, or  not  BO  that  the  oliHerver 
is  able  to  compare  their  several  parts 
in  detail,  he  must  employ  the  indirect 
means  of  reasoning  and  general  pro- 
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positions.  Wliaa  we  cannot  bring 
two  straight  lines  together  to  deter- 
mine whether  they  are  equal,  we  do 
it  by  the  phyaiaBl  aid  of  a.  foot-rulo 
applied  linit  to  one  and  then  to  the 
other,  and  the  logical  aid  of  the  gene- 
ral proposition  or  formula,  "  Things 
which  are  equal  to  the  eame  thing  are 
equal  to  one  another."  The  compari- 
son of  two  things  through  the  inter- 
vention of  a  third  thing,  when  their 
direct  comparison  is  impoeaible,  is  the 
appropriate  scientific  process  for  as- 
certaining reeemblaDces  and  diaaimi- 
laritiea,  and  is  the  sum  total  of  what 
lio^e  has  to  teach  on  the  subject. 

An  undue  eitenaion  of  this  remark 
induced  Loeke  to  consider  reasoning 
itself  as  nothing  but  the  comparison 
of  two  ideas  through  the  medium  of  a 
third,  and  knowledge  as  the  percep- 
tion of  the  agreement  or  disagree- 
ment of  two  ideas :  doctrines  which 
the  Condillac  school  blindly  adopted, 
without  the  qualifications  and  dis- 
tinctions  with  which  they  were  stu- 
diously guarded  by  their  illustrious 
author.  Where,  indeed,  the  agree- 
ment or  dis^reement  (otherwise 
called  resemblance  or  dissimilarity) 
of  any  two  things  is  the  ve 
to  be  determined,  as  is  the 
ticularl;  in  the  sciences  of  quantity 
and  extension  ;  there,  the  process  by 
which  a  solution,  if  not  attainable  by 
direct  perception,  must  be  indirectly 
sought,  coDsistB  in  comparing  these 
two  things  through  the  medium  of  a 
third.  But  this  is  far  from  being 
true  of  all  inquiries.  The  know- 
ledge  that  bodies  fall  to  the  ground  ir 
not  a  perception  of  agreement  or  dis- 
agreement, but  of  a  series  of  physi- 
cal occmrencea,  a  succession  of  sensa- 
tions. Locke's  definitions  of  know- 
ledge and  of  reasoning  required  to  be 
limited  to  our  knowledge  of,  and 
reasoning  about  resemblances.  Nor, 
even  when  thus  restricted,  are  the 
propositions  strictly  correct,  aince  the 
comparisou  is  not  made,  as  he  repre* 
sents,  between  the  ideas  oE  the  two 
vhenomena,  but  between  the  pheno- 
This  mistidie  has 


been  pointed  out  in  an  earlier  part  of 
our  inquiry,*  and  we  traced  it  to  an 
imperfect  conception  of  what  takes 
place  in  mathematics,  where  very 
often  the  comparison  is  really  made 
between  the  ideas,  without  any  ap- 
peal to  the  outward  senses ;  only, 
ver,  because  in  mathematics  a 
^ariaon  of  the  ideas  ia  strictly 
equivalent  to  a  comparison  of  the 
phenomena  themselves.  Where,  as 
in  the  case  of  numbers,  iines,  and 
figures,  our  idea  of  an  object  is  a 
nplete  picture  of  the  object  so  far 
respects  the  matter  in  hand,  we 
1,  of  course,  learn  from  the  picture 
whatever  could  be  learnt  from  the  ob- 
ject itself  by  mere  contemplation  of  it 
as  it  eiists  at  the  particular  instant 
when  the  picture  is  taken.  No  mere 
contemplation  of  gunpowder  would 
ever  teach  us  that  a  spark  would 
make  it  explode,  nor,  consequently, 
would  the  contemplation  of  the  idea 
of  gunpowder  do  so ;  but  the  mere 
itemplation  of  a  straight  line  shows 
Lt  it  cannot  enclose  a  space ;  ac- 
cordingly the  contemplation  of  the 
idea  of  it  will  show  the  same.  What 
takes  place  in  mathematics  ia  thus 
no  argument  that  the  comparison  is 
between  the  ideas  only.  It  is  always, 
either  Indirectly  or  directly,  a  com- 
parison of  the  phenomena. 

In  cases  in  which  we  cannot  bring 
the  phenomena  to  the  teat  of  direct 
inspection  at  all,  or  not  in  a 


other  resemblances  or  diseimilarities 
more  accessible  to  observation,  we  of 
course  require,  as  in  all  cases  of  ratio- 
cination, gcnei&liaationa  or  formulES 
applicable  to  the  subject.  We  must 
reason  from  laws  of  nature  ;  from  the 
uniformities  which  are  observable  in 
the  (act  of  likeness  or  anlikeness. 

§  3.  Of  these  laws  or  uniformities, 
the  most  comprehensive  are  those 
Bupphed  by  mathematics  ;  the  axiom" 
relating  to  equality,  inequality,  ' 

*  Bupra,  buok  1.  ch.  v.  f  1,  snd  bo 
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proportionality,  and  the  variou*  theo- 
reniB  thereon  founded.  And  these 
are  the  only  Lftns  of  lUeemblancB 
which  require  to  be,  or  which  can  be, 
treated  apftrt.  lb  is  true  there  are 
innumerable  other  theorems  which 
iifBmi  reaeinblanceB  among  pheoo- 
inena,  as  that  the  angle  of  the  reSeiion 
of  light  in  tqual  to  its  angle  of  inci- 
dence (equality  being  oieraly  exact 
resemblance  in  magnitude],  Agiuii, 
that  the  heavenly  bodies  describe 
equal  areas  in  equal  tilnea,  and  that 
their  periods  of  revolution  are  pror 
poHioaal  {another  species  of  resem- 
blance) to  the  eeequiplioate  powers  of 
their  distances  from  the  centre  of 
force.  These  and  siroilar  propositions 
athrm  reseuibliuiceti  of  the  eanie  nature 
with  those  asserted  in  the  theorems 
of  mathematics ;  but  the  distinction 
is,  that  the  propositions  oF  mathema- 
tics sie  true  of  ^1  phenomena  what- 
ever, or  at  least  without  distinction 
of  origin,  while  the  truths  in  question 
are  aimrtned  only  of  special  pheno- 
mena, which  originate  in  a  certain 
way  ;  and  the  equalities,  proportion- 
alities, or  other  resemblances  whioh 
exist  l«tweeu 


arily  be  either  derived  from, 
or  identical  with,  the  law  of  their 
origin — the  law  of  cansatjon  on  which 
they  depend.  The  quality  of  the 
areas  described  in  equiJ  times  by  the 
planets  is  fiei-ived  from  the  laws  of 
the  causes,  and,  until  its  derivation 
was  shown,  it  was  an  empirical  law. 
The  equality  of  the  angles  of  refltmion 
and  incidence  is  identical  wjth  the  law 
of  the  cause  ;  for  the  cause  is  the  in- 
cidence of  a  ray  of  liglit  upon  a  re- 
fleeting  surface,  and  the  equality  in 
question  is  the  very  law  aocoidiiig  tu 
which  that  cause  produces  its  effects. 
This  class,  therefore,  of  the  uniformi- 
ties of  reaemUance  between  pheno- 
mena are  inseparable,  in  fact  and  in 
thought,  from  the  iaws  of  the  pro- 
duction of  tboB^  phenomena,  and  the 
ginciples  of  induction  applicable  to 
em  are  no  other  than  those  lA  which 
we  have  treated  in  the  preceding 
chapters  of  this  Boole 


It  is  otherwise  with  the  truths  ot 
mathematics.  The  laws  of  equality 
and  inequality  between  spaces,  or  be- 
tween numbers,  ha#e  no  connection 
with  laws  of  cansatitHi.  That  tha 
angle  of  reflexion  is  equal  to  the 
angle  of  incidence  is  a  statement  td 
the  mode  of  action  of  a  partioular 
cause ;  but  that  when  two  straight 
lines  intersect  each  other  the  oj^sitH 
angles  ore  equal  is  true  of  all  such 
lines  and  angles,  by  whatever  cause 
produced.  That  the  squares  of  tha 
periodic  times  of  the  planets  are  pro- 
portional to  the  cubes  of  their  dis- 
tances from  the  sun,  is  an  uniformity 
derived  from  the  laws  of  the  causes 
(or  foroes)  which  produce  the  [dane- 
tory  motions  {  but  that  tha  square  ot 
any  number  is  four  times  the  squue 
of  half  tha  number  Is  true,  indepen- 
dently.of  any  cause.  The  only  iaws 
of  resemblance,  therefore,  which  wo 
are  called  upon  to  consider  indepen- 
dently of  causation  belong  to  the  pro- 
vince of  mathematioa. 

g  4.  The  same  thii^  is  evident  with 
respect  to  the  only  one  remaining  of 
our  five  oategoriea.  Order  in  Plaee. 
The  order  in  place  of  the  effects  of  a 
cause  is  (like  everything  else  belong- 
ing to  the  effects)  a  cODsequenoe  of 
the  laws  of  that  cause.  The  order  in 
place,  or,  as  we  have  termed  it,  the 
oullocation,  of  the  primeval  causes  is 
(as  well  aa  their  reseroblanoe)  in  each 
instance  an  ultimate  fact,  in  which 
00  laws  or  uniformities  are  traceable. 
The  only  remaining  general  propor- 
tions respecting  order  in  place,  and 
the  only  ones  which  have  nothing  to 
do  with  causation,  are  some  of  the 
truths  of  geometry  —  hiws  throngh 
which  we  are  able,  from  the  order  in 
jdace  of  certain  points,  lines,  or  spaces, 
to  infer  the  order  in  place  of  others 
which  are  connected  with  the  former 
in  some  known  mode,  quite  indepen- 
dently of  the  particular  nature  of 
those  points,  lines,  or  spaces,  in  any 
other  respect  than  position  or  magni- 
tude, as  well  as  independently  of  the 
physical  cause  from  whtoh,  in  any 
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pu-tieular  esBe,  they  ba^peo  to  derive 
their  origiD. 

It  thus  appenn  that  mathematJoa 
is  the  onlj  deportpient  of  science  into 
.  the  methods  oE  wbich  it  atill  remans 
to  inquire ;  and  there  ia  the  less 
neceasitj  that  this  inquirj  should 
occupy  UB  long,  M  we  have  alrsady, 
in  the  Second  Boole,  made  oonaldK^ 
able  prognsB  In  it.  We  there  re- 
maclced  that  the  directly  inductive 
trutha  of  mathematics  are  few  in 
cumber,  cooHieting  of  ths  axioiua,  to- 
gethsr  with  certain  propositions  con- 
cemiiifi;  existence,  tacitly  involved  in 
most  01  the  so-called  detinitions.  And 
we  gave  wlutt  appeared  conclusive 
reasons  for  affirming  that  these  ori- 
ginal premises,  from  which  the  ra- 
mainiug  truths  of  the  science  are 
deduced,  are,  notwithstanding  all  ap- 
pearances to  the  contrary,  resnlte  of 
observation  and  e^cperience,  founded, 
in  short,  on  (he  evidenca  of  the  senses. 
That  things  ^ual  to  the  same  thing 
ore  equal  to  one  another,  and  that 
two  gCr^igbt  lines  which  have  once 
inteneoted  one  tinother  continue  to 
diverge,  are  inductive  truths,  rest- 
ing, indeed,  like  the  law  of  universal 
causation,  only  on  induction  piv  enu- 
laeratumaa  limpUcem,  on  the  fact  that 
they  have  been  perpetually  perceived 
to  be  tnie.  and  never  once  found  to 
be  false.  But,  as  fro  have  seen  in  a 
recent  cbil^:iter  that  this  evidence,  in 
the  caae  of  a  law  go  completely  uni- 
versal a$  the  law  of  causation,  amounts 
to  the  fullest  proof,  so  is  this  even 
more  evidently  true  of  the  general 
propositious  to  which  we  are  now  ad- 
verting j  because,  as  a  perception  of 
their  troth,  in  any  individual  case 
whatever,  requiiea  only  the  simple 
act  of  looking  at  the  objects  in  a 
proper  position,  there  never  could 
havo  been  in  their  case  (what,  for  a 
long  period,  there  were  in  the  case  of 
the  law  of  causation)  iustanoes  which 
were  apparently,  thounfh  not  really, 
exceptions  to  them-  Their  infallible 
truth  was  recognised  from  the  very 
dawn  of  speculation ;  and  as  their 
extreme  familiarity  made  it  impoa- 


sible  for  the  mind  to  conceive  the 
objects  under  any  other  law,  they 
were,  and  still  are,  generally  con- 
sidered as  truths  recognised  by  their 
own  evidence  or  by  instinct. 

i  5.  There  is  something  which 
seems  to  require  explanation,  in  the 
fact  that  tbe  immense  multitude  of 
truths  (a  multitude  «ti1I  as  far  from 
being  eibausted  as  ever)  comprised 
in  the  mathematical  sciences,  can  be 
elicited  from  so  small  a  number  of 
elementary  laws.  One  sees  not,  at 
first,  how  it  is  that  there  can  be  room 
for  such  an  infinite  variety  of  true 
propositions  on  subjects  apparently 
BO  limited. 

To  b^in  with  the  sci^ce  of  num- 
ber, llie  elementary  or  ultimate 
truths  of  this  science  are  the  common 
axioms  ooncerning  equality,  namely, 
"Things  which  are  equal  to  the  same 
thing  are  equal  to  one  another,"  and 
"  Equals  added  to  equals  make  equal 
sums,"  (nootheraiioms  are  required,') 
together  with  the  definitions  of  the 
yariouB  numbers.  Like  other  so-called 
definitions,  these  are  composed  of  two 
things,  the  explanation  of  a  name  anj 
tbe  assertion  of  a  fact  r  of  wbich  the 
latter  alone  can  form  a  first  principle 
i.     The   fact 
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muerted  in  the  deSnition  of  a  Dum- 
ber ia  a  ph^aic&l  fact.  Each  of  the 
numberB  two,  three,  four,  &c,  denotes 
physical  pheDumeoa,  Mid  connotes  a 
^yeical  property  of  those  phenomena. 
Two,  for  inatanoe,  denotes  all  pairs  of 
thinga,  and  twelve  all  dozens  of  thinga, 
connoting  what  makes  thsm  puis  or 
dozena  ;  and  that  which  makes  them 
80  ia  something  physical ;  since  it 
cannot  be  denied  that  two  apples  are 
physically  distinguiahable  from  thr«e 
apples,  two  horsea  f  rotti  one  horse,  and 
80  forth :  that  they  are  a  diffetent 
visible  and  tangible  pheuomenon.  I 
nm  not  underling  to  say  what  the 
difference  is  ;  it  is  enough  that  there 

ean  take  oognisanoe.  And  although 
a  hundred  and  two  horsea  are  not  bo 
easily  diatinguiahed  fn>m  a  hundred 
and  three,  aa  two  horses  are  from  three 
— though  in  most  positions  the  senses 
do  not  peroeive  any  difference — yet 
they  may  be  so  [daced  that  a  differ- 
ence will  be  perceptible,  or  else  we 
should  never  have  distinguished  them, 
and  given  them  different  names. 
Weight  is  confessedly  a  physical  pro- 
perty of  things ;  yet  small  differences 
between  great  weights  are  as  imper- 
ceptible to  the  senses  in  most  sitoa- 
tiooa,  §M  small  differencea  twtwsen 
great  numbers  ;  and  are  only  put  in 
evidence  by  placing  the  two  objects 
in  a  peculiar  position — namely,  in  the 
opposite  Hcalea  of  a  delicate  balance. 

Wbat,  then,  U  that  which  is  con- 
noted by  a  name  of  number?  Of 
course,  some  property  belonging  to 
the  a^lomeration  of  thinga  which 
we  call  by  the  uanie ;  and  that  pro- 
perty is  the  characteristic  manner  in 
which  the  agglomeration  ia  made  up 
of,  and  may  be  separated  into,  parts. 
I  will  endeavour  to  make  this  more 
intelligible  by  a  few  explanations. 

When  we  coJl  a  coliectiou  of  ob- 
jects IvH),  three,  or  four,  they  are  not 
two,  three,  or  four  in  the  abatract ; 
they  are  two,  three,  or  four  things  of 
some  particular  kind ;  pebbles,  horses, 
inches,  pounds  weight.  What  the 
name  cf  niwib"-r  cnunotes  is  the  man- 


ner in  which  ^ngle  objeota  of  the 

given  liind  must  be  put  -  together,  in 
order  to  produce  that  particnlar  aggre- 
gate. If  the  aggregate  be  of  pebbles, 
and  we  call  it  two,  the  name  implies 
that,  to  compose  the  aggregate,  one 
pebble  must  be  joined  to  one  pebble. 
If  we  call  it  tiree,  one  and  one  and 
one  pebble  must  be  brought  ti^ether 
to  produce  it,  or  else  one  pebble  must 
be  joined  to  an  aggregate  of  the  kind 
called  two,  already  existing.  The 
aggregate  which  we  call  four  has  a 
still  greater  numlter  of  characteristic 
modes  of  formation.  One  and  one 
and  one  and  one  pebble  may  be 
brought  t(^[ether  ;  or  two  aggr^^tes 
of  the  kind  called  two  may  be  nnited ; 
or  one  pebble  may  be  added  to  an 
aggregate  of  the  kind  called  thrte. 
Erei^  succeeding  numlier  in  the  as- 
cending series  may  be  formed  by  the 
JDDctioD  of  amaller  nnmbera  in  a  pro- 
gressively greater  variety  of  ways. 
Even  limitmg  the  parts  to  two,  Uie 
number  may  be  formed,  and  oonse- 
queutiy  may  be  divided,  in  as  many 
different  waya  aa  there  are  numbers 
smaller  than  itself ;  and,  if  we  admit 
of  threes,  fours,  &c.  in  a  still  greater 
variety.  Other  modea  of  arriving  at 
the  same  aggregate  present  them- 
selves, not  by  the  union  of  smaller, 
hut  by  the  dismemberment  of  larger 
B^regates.  Thus,  three  ptbbUt  may 
be  formed  by  taking  away  one  pebble 
from  an  aggrc^te  of  four ;  tvnpebbltt, 
by  an  equal  division  of  a  simitar  aggre- 
gate, and  so  on. 

Every  aclthmetjcal  proposition, 
every  statement  of  the  result  of  an 
arithmetical  operation,  is  a  state- 
ment of  one  of  the  modes  of  fonna- 
tion  of  a  given  number.  It  affirms 
that  a  certain  aggr^^ate  might  have 
been  formed  by  [utting  together  oer- 
tain  other  aggregates,  or  by  with- 
drawing certain  portions  of  some 
a^regate ;  and  that,  by  consequence, 
we  might  reproduce  those  ^gregates 
from  it  by  reversing  the  process. 

Thus,  when  we  say  that  the  cube 
of  12  is  1728,  what  we  affirm  la  this  ; 
that  if,  having  a  sufficient  number  nf 
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pebbles  or  of  »ny  other  objeota,  we 
put  them  ti^ther  into  the  particular 
sort  of  parcels  or  ^grsgsteii  called 
twelves ;  and  put  together  these 
tweli-e»  again  into  similar  coUeo- 
t^ouB ;  and,  fiDolljr,  moke  up  twelve 
of  these  largest  parcels :  the  aggre- 
gate thus  formed  will  be  euch  a  one 
BB  we  call  1718 ;  namely,  that  which 
(to  take  tbe  most  familiar  of  its  modes 
of  formation)  may  be  made  b;  joining 
the  parcel  called  a  thousand  pebbles, 
the  parcel  called  seven  hundred  peb- 
bles, the  parcel  called  twenty  pebbles, 
and  the  parcel  called  eight  pebbles. 

The  converse  proposition,  that  the 
cube  root  of  1728  is  13,  asserts  tbat 
this  large  agigregate  may  again  be  de- 
composed into  Uie  twelve  twelves  of 
twelves  of  pebbles  which  it  consists  of. 

The  modes  of  formation  of  any 
number  are  Innumerable ;  but  when 
we  know  one  mode  of  formation  of 
each,  all  the  rest  may  be  determined 
deductively.  If  we  know  that  a  is 
formed  from  b  and  e,  h  from  a  and  :, 
c  from  d  and  /,  and  so  forth,  until  we 
have  included  all  the  numbers  of  any 
scale  we  choose  to  select,  (taking  care 
that  for  each  number  the  mode  of 
formation  be  really  a  distinct  one, 
not  bringing  us  round  again  to  the 
former  nmmters,  but  introdudng  a 
new  nnmber,)  we  have  a  aet  of  pro- 
positions from  which  we  may  reason 
to  all  the  other  modes  of  formation 
of  those  numbers  from  one  anoCher. 
Having  established  a  chain  of  induc- 
tive truths  connecting  together  all  the 
numbers  of  tbe  scale,  we  can  ascer- 
tain tbe  formation  of  any  one  of  those 
'  numbers  from  any  other  by  merely 
ttavelling  from  one  to  the  other  along 
the  chain.  Suppose  that  we  know 
only  tbe  following  modes  of  forma- 
tion;  6  =  4-(-a,  4  =  7-3,  7  =  5  +  3, 

5  =  9-4.     We  could  determine  how 

6  may  be  formed  from  9.  For  6=4 
-H2=7~  3+2=5+2- 3+a=9-4-(- 
3  -  3  +  z.  It  may  therefore  be  formed 
by  taking  away  4  and  3,  and  adding  3 
and  3.  If  WB  know  besides  that  2  + 
2=4,  we  obtain  6  from  9  in  a  simpler 
mode,  by  merely  taking  away  3. 


It  is  infBcnent,  therefoTC,  to  select 
one  of  the  various  modes  of  formation 
of  each  number,  as  a  means  of  ascer- 
taining all  the  rest  And  since  things 
which  are  imiform,  and  therefore 
simple,  are  most  easily  received  and 
retained  by  the  understanding,  there 
is  an  obvious  advantage  in  selecting 
a  mode  of  formation  which  shall  be 
alike  for  all ;  in  fixing  tbe  connotation 
of  names  of  number  on  one  uniform 
principle.  The  mode  in  which  our  ex- 
isting numerical  nomenclature  is  con- 
trived possesses  this  advantage,  with 
the  additional  one  that  it  happily 
conveys  to  the  mind  two  of  the  modes 
of  formation  of  every  number.  Each 
number  ia  considered  as  formed  by 
the  addition  of  an  unit  to  the  number 
next  below  it  in  magnitude,  and  this 
mode  of  formation  is  conveye4  by  the 
place  which  it  occupies  in  the  series. 
And  each  is  also  considered  as  formed 
by  tbe  addition  of  a  number  of  units 
less  than  ten,  and  a  number  of  aggre- 
gates each  equal  to  one  of  tbe  succes- 
sive powers  of  ten  ;  and  this  mode  of 
Its  formation  is  expressed  by  its  spoken 
name  and  by  its  numerieal  character. 

What  renders  arithmetic  the  type 
of  a  deductive  science  is  the  fortunate 
applicability  to  it  of  a  law  so  com- 
prehensive as  "  Tbe  sums  of  equals  are 
equals ; "  or,  [to  express  the  eamo 
principle  in  less  familiar  but  more 
cbamcteristio  language,)  Whatever  is 
mode  up  of  ports  is  mode  up  of  the 
parts  of  those  parts.  This  truth,  obvi- 
ous to  tbe  senses  in  all  cases  which 
can  be  fairly  referred  to  their  decision, 
and  so  genersl  as  to  be  co-extensive 
with  nature  itself,  being  true  of  all 
sorts  of  phenomena,  [for  all  admit  of 
being  numbered,)  must  be  considered 
on  inductive  truth  or  law  of  nature 


capable  of  being  deduced  frem  it. 
This  is  our  warrant  for  all  calcula- 
tions. Wo  beUeve  tbat  five  and  two 
are  equal  to  seven  on  the  evidence 
of  this  inductive  law,  combined  with 
the  definitions  of  those  numbers.    We 
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arrivs  at  that  conclusion  (u  all  know 
who  remember  how  the;  first  leamad 
it)  by  adding  a  single  unit  at  a  tims : 
5  +  1=6,  thereforo  5  +  1  +  1  =  6 
+  1=7:  and  agun  2  ix  1  + 1,  there- 
tore  S  +  I  =  S  +  I  +  I  =  7. 

§  6.  Innnmerabls  u  are  the  true 
propositionB  which  can  bs  formed  con- 
ceroing  particular  numbers,  no  ade- 
qoate  conception  could  be  gained  from 
these  alone  of  the  extent  of  the  truths 
composing  the  science  of  number. 
Such  propoeitloDa  aa  vre  have  spoken 
of  are  the  least  general  of  all  numeri- 
cal truths.  It  is  true  that  even  these 
are  co-eit«nsive  nitb  all  nature  1  the 
properties  of  the  number  four  are  true 
uf  alt  objects  that  ore  divisible  into 
four  equal  parts,  and  all  objects  are 
either  actually  or  ideally  so  divisible. 
But  the  propositions  which  compose 
the  science  oE  algebra  are  true,  not  of 
a  particular  number,  but  of  all  num- 
bers ;  not  of  all  things  under  the  con- 
dition of  being  divided  in  a  particular 
way,  but  of  M  things  under  the  con- 
dition of  being  divided  in  any  way — 
of  being  designated  by  a  number  at 

Since  it  !s  impoBsEble  for  different 
numbers  to  have  any  of  their  modes 
of  formation  completely  jn  common, 
it  ia  a  kind  of  parados  to  say,  that  all 
propositions  which  can  be  made  oon- 
ceming  numbers  relate  to  their  modes 
of  formation  from  other  numbers,  and 
yet  that  there  are  propositions  which 
are  true  of  all  numbers.  But  this 
very  paradox  leads  to  the  real  prin- 
ciple of  generalisation  concerning  the 
propertEes  of  numbers.  Two  different 
numbers  cannot  be  formed  in  the 
same  manner  from  the  same  numbers; 
but  they  may  be  formed  in  the  same 
manner  from  different  numbers ;  as 
nine  is  formed  from  three  by  multi- 
plying it  into  itself,  and  sixteen  is 
formed  from  four  by  the  same  pro- 
cess. Thus  there  arises  a  classi^ca- 
tion  of  modes  of  formation,  or,  in  the 
language  commonly  used  by  mathe- 


formed  from  any  other  number.  Is 
called  a  function  of  it ;  and  there  are 
as  many  kmds  of  functions  as  thero 
are  modes  of  tonnation.  The  simpla 
functions  are  by  no  means  numerous, 
most  functions  being  formed  by  tha 
combination  of  leverol  of  the  opersk- 
tions  which  form  simple  functions,  or 
by  successive  repetitions  of  some  one 
of  those  operations.  The  simple  func- 
tions of  any  number  x  are  all  reducible 
to  the  following  forms :  x  +  a,  a— a, 
ax,  -,sif,  ,y  X,  \og.  X  (to  the  base  a), 
and  the  same  expressions  varied  bj 
putting  X  for  a  and  a  for  11,  wherever 
that  substitution  would  alter  the 
value  :  to  which  perhaps  ought  to  be 
added  sin  x,  and  aro  (sin  =  x).  All 
other  functions  of  x  are  formed  by  pat- 
tiDg  some  one  or  more  of  the  simpla 
functions  in  the  place  of  x  or  a,  and 
subjecting  them  to  the  same  elemen- 
tary operations. 

In  order  to  carry  on  general  reason- 
ings on  the  subject  of  Funotiona,  wo 
require  a  nomenclature  enabling  ua 
■  0  expreaa  any  two  numbers  by  names 


what  function  each  ia  of  the  other, 
or,  in  other  words,  shall  put  in  evi- 
dence their  mode  of  formation  from 
one  another.  The  system  of  general 
language  called  algebiaio^  notation 
does  this.  The  expressions  a  and 
a'  +  3a  denote,  the  one  any  number, 
the  other  the  number  formed  from  it 
in  a  particular  manner.  The  expres- 
sions a,  b,  n,  and  (a  +  i)*,  denote  any 
three  nnutbers,  and  a  fourth  which  ia 
formed  from  them  in  a  certain  mode. 
The  following  may  be  stated  as  the 
general  problem  of.  the  algebriucal 
calculus  ;  F  being  a  certain  function 
of  a  given  number,  to  find  what  func- 
tion F  will  be  of  any  function  of  that 
number.  For  example,  a  binomial 
a  +  b  is  a  function  of  its  two  parts  a 
and  b,  and  the  parts  are,  in  their 
turn,  functions  of  0+6;  now  (a  +  i)«, 
is  a  certain  function  of  the  binomial ; 
what  function  will  this  be  of  a  and  6, 
the  two  parts  F    The  answer  to  this 
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question  ts  the  binomial  theorem. 
The  formula  (a+b]r  =  a"  +  "o"-^J  + 
— ^o"-'i'+  Ac,  shom  inwhat  mui' 
ner  the  number  which  is  formed  b; 
multiplying  a-V-binto  itself  n  times, 
might  be  formed  vrlthout  that  process, 
directlj  from  a,  b,  and  n.  And  of 
this  nature  are  all  the  theorems  of 
the  science  of  oumbec.  They  assert 
the  identity  of  the  result  of  different 
jDodes  of  formation.  The;  affirm 
that  some  mode  of  formation  from  x, 
and  some  mode  of  formation  from  a 
certain  function  of  z,  produce  the 
same  number. 

Besides  these  general  theorems  or 
fonnulEe,  what  remains  in  the  alge- 
braioftl  colauJus  is  the  rasolution  of 
equations.  But  the  resolution  of  an 
equation  is  also  a  theorem.  If  the 
equntion  he  3?  +  ax  =  h,  tho  resolution 
of  this  equation,  v'a,  k  =  -  Jo  + 
V  i  o^  +  ^  is  a  general  proposition 
which  may  be  regarded  as  an  answer 
to  the  question.  If  6  is  a  certain 
function  of  zand  a,  (namely,  x?  +  ax,) 
what  function  is  z  of  fi  and  a  T  The 
resolution  of  equations  is,  therefore, 
a  mere  variety  of  the  general  pro- 
blem as  above  stated.  The  problem 
is~Given  a  function,  what  function 
is  it  of  some  other  function  I  And  in 
the  resolution  of  an  equation,  the 
question  is,  to  Bai  what  function  of 
one  of  its  own  functions  the  number 
itself  is. 

Such  OS  above  described  is  the 
aim  and  end  of  the  calculus.  As  for 
its  processes,  even  one  knows  that 
they  are  aimpiy  deductive.  In  de. 
monatrating  an  algebraical  theorem, 
or  in  resolving  an  equation,  we  travel 
from  the  datum  to  the  quoMttum  by 
pure  Tatiocination  ;  in  which  the  onlv 


s  already  mentioned — that 
things  equal  to  the  same  thing 
equ^  to  one  another,  and  that  l^e 
sums  of  equal  things  are  equaL     At 
each  step  in  the  demonstration 
in  the  calculation,  we  apply  one 


other  of  these  truths,  or  tmths  dedu- 
cible  from  them,  as,  that  the  differ- 
ences, products,  &c,  of  equal  num- 
'    IB  are  equaL 

It  would  be  inoonsiBtent  with  the 
scale  of  this  worlc,  and  not  necessary 
to  its  design,  to  carry  the  analysis  of 
the  truths  and  processes  of  algebra 
any  farther;  which  is  also  the  less 
needful,  as  the  task  has  been,  to  a 
very  greot  extent,  performed  by  other 
writers.  Peacock's  Algebra  and  Dr. 
Whewell's  Doctrine  of  JAmUt  are  full 
of  instruction  on  the  subject.  The 
profound  treatises  of  a  truly  philoso. 
phical  mathematidan,  Frofessor  De 
Morgim,  sbonld  be  studied  by  every 
one  who  desires  to  comprehend  the 
evidence  of  mathematical  truths,  and 
the  meaning  of  the  obscurer  processes 
of  the  calculus  ;  and  the  speculations 
of  M.  Comte,  in  his  Ctmrt  de  Philo- 
tophU  Poiilit-e,  on  the  philosophy  of 
the  higher  branches  of  mathematics, 
are  among  the  many  valuable  gifts 
for  which  philosophy  ia  indebted  to 
that  eminent  thinker. 

§  7.  If  the  extreme  generaUty,  and 
remoteness  not  so  much  from  sense  as 
from  the  visual  and  tactual  imagina- 
tion, of  the  laws  of  number,  renders 
it  a  somewhat  difficult  effort  of  ab- 
straction to  conceive  those  laws  aa 
being  in  reality  physical  truths  ob- 
tained by  observation ;  the  same  diffi- 
culty does  not  exist  with  regard  to 
the  laws  of  extension.  Tho  facts  of 
which  those  laws  are  expressions  are 
of  a  kind  peculiarly  accessible  to  the 
senses,  and  suggesting  eminently  dis- 
tinct images  to  the  fancy.  That  geo- 
metry is  a  strictly  physical  science 
would  doubtless  have  been  recognised 
in  all  ages,  had  it  not  been  for  the 
illusions  produced  by  two  circum- 
stances. One  of  these  is  the  charac- 
teristic property,  already  noticed,  of 
the  facte  of  geometry,  that  they  may 
be  collected  from  our  ideas  or  mental 

Sictures  of  objects  as  effectually  as 
rom  the  objects  themselves.  The 
otiier  is;  the  demonstrative  characti:!' 
of  geometrical  truthn  ;  which  was  at 


one  time  euppoaed  to  constitute  a 
radical  diEtinctioa  between  them  nod 
ph^Bicftl  ttathn,  the  latter,  as  lesting 
on  merely  probable  evidence,  being 
deemed  eraentiall)'  uncertain  and  un- 
predBe.  The  advance  of  knowledge 
bSB,  however,  made  It  manifest  that 
physical  science,  in  its  better  under- 
stood branches,  is  qoite  aa  demon- 
Btmtiva  as  geometry.  The  task  of 
deducing  ita  details  from  a  few  oom- 
paratively  simple  principles  ia  found 
to  be  anything  bat  the  impossibility 
it  was  once  suppcoed  to  be  ;  and  the 
notion  of  the  superior  certainty  of 
geometry  is  an  illusion,  arising  from 
the  ancient  prejudice,  which,  in  that 
(cience,  mistakes  the  ideal  data  from 
which  we  reason  tor  a  peculiar  class 
of  realities,  while  the  corresponding 
ideal  data  of  any  deductive  physiciu 
science  are  recognised  as  wluit  they 
really  are,  hypotiiesea. 

Every  theorem  in  geometry  is  a  law 
of  external  nature,  and  might  have 
been  ascertained  by  generalising  from 
observation  and  experiment,  which  in 
this  case  resolve  themselves  into  com- 
parison and  measurement.  Bui  it 
was  found  practicable,  and  being 
practicable,  was  desirable,  to  deduce 
these  truths  by  ratiocination  from  a 
small  number  of  general  laws  of  na- 
ture, the  certainty  and  (miveraality 
of  which  are  obvious  to  the  most 
careless  observer,  and  which  compose 
the  first  principles  and  ultimate  pre- 
mises of  the  science.  Among  these 
general  laws  must  be  included  the 
same  two  which  we  have  noticed  as 
ultimate  principles  of  the  Science  of 
Number  also,  and  which  are  appli- 
cable to  every  description  of  quantity, 
viz.  The  sums  of  equals  are  equal, 
and  Things  which  are  equal  to  the 
same  thing  are  equal  to  one  another  ; 
the  latter  of  which  may  be  expressed 

inexhaustible  multitude  of  its  con- 
sequences by  the  following  terms  : 
Whatever  is  equal  to  any  one  of  a 
number  of  equal  magnitudes,  is  equal 
to  any  other  of  them.  To  these  two 
must  be  added,  in  geometry,  a  third 


law  of  equality,  namely,  that  lines, 

surfaces,  or  solid  spaces,  which  can  be 
so  i^iplled  to  one  snother  as  to  coin- 
cide, ore  equal.  Some  writers  have 
asserted  that  this  law  of  nature  is  a 
mere  verbal  definition  ;  that  the  ex- 
pression "equal  magnitudes"  nwam 
nothing  but  magnitudes  which  can 
be  so  applied  to  one  another  as  to 
coincide.  But  in  this  opinion  I  can- 
not i^ree.  The  equality  of  two  geo- 
metrical maguitudes  cannot  differ  fun- 
damentally in  its  nature  frem  the 
equality  of  two  weights,  two  degreen 
of  heat,  or  two  portions  of  duration, 
to  none  of  which  would  this  defini- 
tion of  equality  be  suitable.  None  of 
these  things  con  be  so  applied  to  one 
another  as  to  coincide,  yet  we  per- 
fectly understand  what  we  mean 
when  we  call  them  equal.  Things 
are  equal  in  magnitude,  as  things  ara 
equal  in  weight,  when  they  are  felt 
to  be  exactly  similar  in  respect  of  the 
attribute  in  which  we  compare  them ; 
and  the  application  of  the  objects  to 
each  other  In  the  one  case,  like  the 
balancing  them  with  a  pair  of  scales 
in  the  oUier,  is  but  a  mode  of  bring- 
ing them  into  a  position  in  which  our 
senses  can  recognise  deScIendes  of 
exact  resemblance  that  would  other- 

AloDg  with  these  three  general 
principles  or  axioms,  the  remainder 
of  the  premises  of  geometry  consiBtB 
of  the  Bo-<alled  deiinitions :  that  is 
to  say,  propositions  asserting  the  real 
existence  of  the  various  objects  there- 
in designated,  together  with  some 
one  property  of  each.  In  some  cases 
more  than  one  property  is  commonly 
assumed,  but  in  no  case  is  more  than 
one  necessary.  It  is  assumed  that 
there  are  such  things  in  nature  as 
straight  lines,  and  that  any  two  of 
them  getting  out  from  the  saiue  point, 
diverge  more  and  more  without  limit. 
This  assumption,  (which  includes  and 
goes  beyond  Euclid's  axiom  that  two 
straight  lines  cannot  enclose  a  space,) 
is  as  indispensable  in  geometry,  and 
as  evident,  resting  on  as  simple, 
familiar,  and  universal  observation. 
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as  an;  of  the  other  axioms.  It  in 
aleo  assumed  that  straight  lines  dl- 
vei^  from  one  uiotber  in  different 
degrees ;  in  other  words,  that  there 
are  such  things  as  angles,  and  that 
they  are  capable  of  being  e<gual  or  un- 
equal. It  is  assumed  that  there  is 
such  a  thing  ns  a  circle,  and  that  all 
its  radii  are  equal ;  such  things  as 
elllpBes,  and  that  the  aums  of  the 
focal  distanceH  are  equal  for  every 
point  in  an  ellipse ;  such  things  as 
parallel  lines,  and  Chat  thuse  lines  are 
eveiywhere  equaUy  distant.* 

g  g.  It  is  a  matter  of  more  than 
curiosit;  to  consider  to  what  peculi- 
arity of  the  physical  truths  which  are 
the  subject  of  geometry  it  is  owing 
that  they  can  all  be  deduced  from  so 
small  a  number  of  original  premises  ; 
why  it  is  that  we  can  set  oat  from 
only  one  characteristic  property  of 
each  kind  of  phenomenon,  and  with 
that  and  two  or  three  general  truths 
I'elating  to  equality  can  travel  from 


axiom.  Bomo  otber  property  of  parallel 
lines ;  uid  tha  unaatlefactory  manner  Id 
which  properties  for  that  purpoae  Liave 
been  selected  by  Euclid  and  otUon  haa 


SS.?-,? 


BO  incongruity  in  epeakiag  of  a  curve  SB 
parallel  to  Its  asymptote.    The  mennlng  ul 

the  anme  dli-oction,  snd  which,  thereto™, 
neitlier  dmw  nearer  nor  go  lartber  (rom 

uncabythec^ntemplation'ofnntnre.  That 


ncntal  property  of  etrai^ht  lines 


liB  same  point, 
nltliout  limit 


mark  to  mark  until  we  obt^n  a  vast 
body  of  derivative  truths,  to  all  ap- 
pearance extremely  unlike  those  e^- 

Tbe  explanation  of  thin  remar^lilB 
fact  seems  to  lie  in  tlie  following  cir- 
cumstances. In  the  first  place,  all 
questions  of  position  and  figure  may  be 
resolved  into  questions  of  magnitude; 
The  position  and  figure  of  any  object 
are  determined  by  determining  the 
position  of  a  auHicient  number  of 
points  in  it ;  and  the  position  of  any 
point  may  be  determined  by  the 
magnitude  of  three  rectangular  co- 
ordinates, that  is,  of  the  perpendiculars 
drawn  from  the  point  to  three  planes 
at  right  angles  to  one  another,  arbitra- 
rily selected.  By  this  transformation 
of  all  questions  of  quality  into  ques- 
tions only  of  quantity,  genmet^  is 
reduced  to  the  single  pn^item  of  the 
measurement  of  magnitudes,  that  is, 
the  ascertunraent  of  the  equalities 
which  exist  between  them.  Now 
when  we  consider  that  by  one  of  the 
general  axioms,  any  equality,  when 
ascertained,  is  proof  of  as  many  other 
equalities  as  there  are  other  things 
equal  to  either  of  the  two  equals ; 
and  that  by  another  of  those  axioms, 
any  ascertained  equality  is  proof  of 
the  equality  of  as  many  pain  of 
magnitudes  as  can  be  formed  by  the 
numerous  operations  which  resolve 
themselves  into  the  addition  of  the 
equals  to  themselves  or  to  other 
equals  ;  we  cease  to  wonder  that  in 
proportion  as  a  science  ia  conversant 
about  equality,  it  should  afford  a 
more  copious  supply  of  marks  of 
marks ;  and  that  the  sciences  of 
number  and  extension, which  are  con- 
versant with  little  else  than  equality, 
fihonld  be  the  most  deductive  of  aU 

There  are  also  two  or  three  of  tite 
principal  laws  of  space  or  extension 
whicharenDuBually  fitted  forrendering 
one  position  or  magnitude  a  mark  of 
another,  and  thereby  contributing  to 
render  the  science  largely  dednctive. 
First,  the  magnitudes  of  enclosed 
spaces,  whether  superficial  or  solid 
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wfaioh  bound  them.  Secondly,  the 
Ieng[th  oE  kdj  line,  whether  itnught 
or  OUcve,  U  meBBured  (oertain  otber 
things  beine  given)  hy  the  angle 
which  it  subtends,  and  vice  vend. 
L^tlj,  the  Angle  vhich  any  two 
Btcaight  lines  n^e  with  eMh  oUier 
at  an  inaccessible  point,  ia  measured 
by  the  angles  they  severally  make 
with  any  third  line  Me  cboose  i  to 
select.  By  means  of  these  general 
laws,  the  measurement  of  all  linei^ 
angles,  and  spacea  whatsoever  mlgbt 
be  accomplished  by  measuring  a  single 
straight  fine  and  a  sufBcient  number 
oE  angles  ;  which  is  the  plan  actually 
pursued  in  the  trigonometrical  survey 
of  a  country  ;  and  fortunate  it  is  that 
this  is  practicable,  the  siact  measure- 
ment of  long  stiaight  lines  being  al- 
ways diMcut,  and  often  impoesible, 
but  that  oE  augles  very  easy.  Three 
such  generalipations  aa  the  foregoing 
afford  such  facilities  for  the  indirect 
measurement  of  magnitudes,  (by  eup- 
ying  U8  with  known  lines  or  angles 
hich  are  marks  of  the  magnitude  of 
unknown  ones,  and  thereby  of  the 
spaces  which  they  enclose,}  that  it  is 
easily  intelligible  howfrom  a  few  data 
we  can  go  on  to  ascertain  the  mag- 
nitude of  an  indeSnite  multitude  of 
lines,  angles,  and  spaces,  which  we 
could  not  easily,  or  coald  not  at  all, 
measure  by  any  more  direct  prooess. 

§  Q.  Such  are  the  remarks  which  it 
seems  necessary  to  make  in  this  place 
respecting  the  laws  of  nature  which 
are  the  peculiarsubject  of  the  sciences 
of  number  and  extension.  The  im- 
mense part  which  those  laws  lake  in 
giving  a,  deductive  character  to  the 
other  departments  of  physical  s 


a 


is  well  knowT 


Burpnsing 


I  we  consider  that  all  causes 
operate  according  to  mathematical 
laws.  The  effect  is  always  depen- 
dent on  or  is  a  function  of  the  qnantity 
of  the  agent,  and  generally  of  its 
podtion  also.  We  cannot,  therefore, 
reason  respecting  causation  without 


iatroduoing  consideratiuns  of  quantity 
and  extension  at  every  step  ;  and  if 
the  natui«  of  the  phenoraeoa  admits 
of  our  obtaining  numerical  data  of 
Buffiinent  accnracy,  the  laws  of  quan- 
tity become  the  grand  instrument  for 
calculating  forward  to  an  effect  or 
backward  to  a  cause.  That  in  all 
other  sciences,  as  well  as  in  geometry, 
questions  of  quality  are  scarcely  ever 
independent  of  questions  of  quantity, 
may  be  Been  from  the  most  familiar 
phenomena.  Even  when  several  col- 
ours are  mixed  on  a  painter^s  palette, 
the  comparative  quantity  of  each  en- 
tirely determinea  the  colour  of  the  mix- 

With  thu  mere  snf^estion  of  the 
general  causes  which  render  mathe- 
matical principles  and  processes  so  pre- 
dominant in  those  deductive  sciences 
which  afford  precise  nnmerical  data, 
I  rnnst,  on  the  present  occasion,  con- 
tent myself  i  referring  the  leader  who 
desires  a  more  thorough  acquaintance 
with  the  subject  to  the  first  two 
volumes  of   M.  Comte'a  systematio 


In  the  same  work,  and  n: 

cularly  in  the  third  volume,  a: 
fully  discussed  the  limits  of  the  ap- 
plicability of  mathematical  principles 
to  the  improvement  of  other  sciences. 
Such  principles  are  manifestly  inap- 
plicable, where  the  causes  on  which 
any  class  of  phenomena  depend  are 
so  imperfectly  accessible  to  our  obser- 
vation, that  we  cannot  ascertain,  by 
a  proper  induction,  their  numeric^ 
laws ;  or  where  the  causes  are  so 
numerous,  and  intermixed  in  so  com- 
plex a  manner  with  one  another,  that 
even  supposing  their  laws  known,  the 
computation  of  the  aggregate  effect 
transcends  the  powers  of  the  calculux 
as  it  is,  or  ia  likely  to  he ;  or,  lastly, 
where  the  causes  themselves  are  in  a 
state  of  perpetual  flnotuation ;  as  in 
physiology,  and  still  more,  if  possible, 
in  the  social  science.  The  mathe- 
matical solutions  of  physical  quL-s- 
tiora  become  progressively  more  diffi- 
cult and  imperfect  in  proportion  as 
the  questions  divest  themselvea   of 
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thetr  ftbttiwit  and  hypothetical  char- 
acter, and  appniach  nearer  to  the  de- 
Ee  of  complication  actually  eiiit- 
^  In  nature  ;  insomach  that  beyond 
the  limits  of  aitronomical  phenomena, 
and  of  those  mott  nearly  analogous 
to  them,  mathematical  accuracy  is 
generally  obtained  "at  the  expense 
of  the  reality  of  the  inquiiy ; "  while 
even  in  aatronomicEd  queationi,  "  not- 
withstanding the  admirable  simplicity 
of  their  mathematical  elements,  oui 
feeble  tntelligance  becomes  incapabli 
(jf  fallowing'  oat  effectnally  the  hwicsl 
Dombinations  of  the  laws  on  which 
the  phenomena  aie  dependent, 
soon  oa  wa  attempt  to  take  i 
simultaneous  consideration  more  than 
two  or  three  essential  influeno 
Of  this,  the  problem  of  the  Three 
Bodies  has  already  been  cited,  more 
than  once,  as  a  remarkable  instance  ] 
the  complete  solution  of  so  compara- 
tively simple  a  question  having  vainly 
tried  the  skill  of  the  most  proft 
mathematicians.  Wo  may  oono 
then,  how  chimerical  would  be  the 
h<^  that  mathematical  principles 
could  be  advantageously  applied  to 
phenomena  dependent  on  the  mutual 
action  of  the  innumerable  minute  par- 
ticles of  bodies,  as  those  of  chemistry, 
and  still  more  of  physioli^ ;  and 
for  similar  reasons  those  prinoiples 
remain  inapplicable  to  the  still  more 
complex  inquiries,  the  subjects  of 
' '  '       0  phenomena  of  society  and 


The  value  of  mathematical  inetnic- 


»  prepar 


3  for  tho» 


difficult  investigatii 
applicability  not  of  its  doctrines,  but 
of  its  method.  Matheinatics  will 
ever  remain  the  raost  perfect  type 
of  the  Deductive  Method  in  general ; 
and  the  applications  of  mathematics 
to  the  deductive  branches  of  physics, 
furnish  the  only  school  in  which  phi- 
losophers can  effectually  learn  the 
most  difficult  and  important  portion 
of  their  art,  the  employment  of  the 
laws  of  simpler  phenomena  for  ex- 
plaining and  predicting  those  of  the 
*  FMIeuphit  FMitivt,  UL  414-416. 


mora  complex.  These  grounds  are 
quite  sufficient  for  deeming  mathe- 
matical training  an  indispensable 
basis  of  real  scientiSo  education,  and 
regarding  (according  to  the  didiaa 
which  an  old  but  unauthentic  ttadi- 
tioD  ascribes  to  Flato)  one  who  ia 
iytunh-p^Ttt,  as  wanting  in  one  of 
the  most  essential  qu^6catioQS  for 
the  successful  cultivation  of  the  higher 
branches  of  philosophy. 


CHAPTER  XXV. 


belief,  i 


g  I.  Thx  method  of  arriving  at 
ineraj  truths,  or  general  propositions 
.  to  be  believed,  and  the  nature 
of  the  evidence  on  which  they  are 
grounded,  have  been  discussed,  as  far 
as  space  and  the  writer's  faculties 
permitted,  in  the  twenty-four  preced- 
ing chapters.     But  the  result  of  the 

I  of  jndg- 
disbelief.  The 
philosophy,  therefore,  of  induction 
and  experimental  inquiry  is  incom- 
plete, unless  the  grounds  not  only  of 
belief,  but  of  disbelief,  are  treated  of ; 
shall  devote  one, 
and  the  final,  chapter. 

By  disbelief  is  not  here  to  be  under- 
stood the  mere  absence  of  belief.   The 
ground  for  abstaining  from  belief  is 
simply  the  absence  or  insufficiency  of 
proof ;   and  in  oonsidering   what  ia 
sufficient  evidence  to    support   any 
ten  conclusion,  we  have  aheady,  by 
iplication,  considered  what  evidence 
not  sufficient  for  the  same  purpose. 
By  disbelief  is  here  meant,  not  the 
'    of  mind  in  which  we  form  no 
-nii^  a  subject,  but  that 


strength,  (whether  groonded 
the  testimonyof  others  or  on  our  own 
supposed  perceptions,)  were  produced 
in  favour  of  the  opinion,  we  shoul-' 
believe  that  the  w  itnesses  spoke  f  als 


'4d8  IN] 

or  tluit  they,  or  wa  ouraelves,  it 
were  the  direct  perciineiits,  were  D 

Tbat  there  are  mch  Oases,  no  • 
ii  likely,  to  dispute.     A^sertiona  for 
which  there  is  abundant  poail ' 
dence  are  often  diabelieved,  on 
of  what  Is  called  their  improbabilit;, 
or  impoasibilitj.    And  the  questioi 
'  >r  CDUsideration  ia  what^  in  ths  pi 


i,  theei 


rordsm 


far  and  in  what  oircumstanceB  tbe 
propertioB  which  the;  express  ore  suffi- 
cient grounds  tor  disbeliBf. 

§  2.  It  is  to  be  ramirked  in  the 
first  place,  that  the  positive  evidence 
produced  in  support  of  an  assertion 
which  is  nBTertheleBs  rejected  on  tbe 
score  of  impoesibility  or  improbability, 
is  never  such  as  amounts  to  full  proof. 
It  is  alwajn  grounded  on  some  ap- 
proDmato  generalisation.  The  fact 
may  have  been  asBHrted  by  a  hundred 
witnesses  ;  but  there  are  many  ex- 
ceptions to  the  universality  of  the 
generalisation  that  what  a  hundred 
witnesses  affirm  is  true.  We  may 
seem  to  ourselves  to  have  actually 
seen  the  fact ;  but,  that  we  really  see 
what  we  think  wa  see,  is  by  no  means 
an  universal  truth;  our  organs  may 
have  been  in  a  morbid  state,  or  we 
may  have  inferred  something,  and 
imagined  that  we  perceived  it  The 
evidence,  then,  in  the  affirmative 
being  never  mora  than  an  approxi- 
mate generalisation,  all  will  depend 
on  what  the  evidence  in  the  negative 
is.  If  that  also  rests  on  an  approxi- 
mate generalisatioa,  it  is  a  case  for 
comparison  of  probabilities.  If  the 
approximate  generalisations  leaiEng 
to  the  affirmative  are,  when  added 
together,  less  strong,  or  in  other 
words,  farther  from  being  universal, 
than  the  approximate  geneialisations 
which  support  the  negative  side  of 
the  question,  the  proposition  is  said 
to  be  improbable,  and  is  to  be  disbe- 
lieved provisionally.  I^  however,  an 
alleged  fact  be  in  contradiction,  not 
to  any  number  of  approximate  gene- 
ralisations, but  to  a  completed  gene- 


ralisation grounded  on  ft  rlgonnui  in- 
duction, it  is  said  to  be  impassible, 
and  is  to  be  diabelieved  totally. 

This  last  principle,  simple  and  evi- 
dent as  it  appears,  is  the  doctrine 
which,  on  the  occasion  of  an  attempt 
to  apply  it  to  the  question  of  the 
credibility  of  miracles,  excited  so  vio- 
lent a  controversy.  Hume's  celebrated 
doctrine,  tbat  nothing  is  credible 
which  is  contradictory  to  experience 
or  at  variance  with  laws  of  nature,  is 
merely_  this  very  plain  and  hannless 
propositiOD,  that  whatever  is  contra- 
dictory to  a  complete  induction  is  in- 
credible. That  Bucb  a  maxim  as  this 
should  either  ba  accounted  a  danger- 
ous heresy,  or  mistaken  for  a  great 
and  recondite  truth,  speaks  ill  for  the 
state  of  philosophical  speculation  on 
such  subjects. 

But  does  not  (it  may  be  asked)  tbe 
very  statement  of  tbe  proposition 
imply  a  contradiction  T  An  alleged 
fact,  according  to  this  theory,  is  not 
to  be  believed  if  it  contradict  a  com- 
plete induction.  But  it  is  essential 
to  the  completeness  of  an  induction 
that  it  shall  not  contradict  any  known 
fact.  It  is  not  then  a  ptlitio  prineipii 
to  say,  that  the  fact  ought  to  be  da- 
believed  because  the  induction  op- 
posed to  it  is  complete !  How  can 
we  have  a  right  to  declare  the  induc- 
tion complete,  while  facts,  supported 
by  credible  evidence,  present  them- 
selves in  opposition  to  it  T 

I  answer,  we  have  that  right  when- 
ever the  scientific  canons  of  induction 
give  it  to  us  ;  that  is,  whenever  the 
induction  can.  be  complete.  We  have 
it,  for  example,  in  a  case  of  causation 
in  which  there  has  been  an  exptri- 
nuntuia  ctmU.  If  an  antecedent  A, 
superadded  to  a  set  of  antecedents  in 
all  other  respects  unaltered,  is  fol- 
lowed by  an  effect  B  which  did  not 
exist  before,  A  Is,  in  that  instance  at 
least,  the  cause  of  B,  or  an  indispen- 
sable part  of  its  cause  ;  and  if  A  be 
tried  again  with  many  totally  different 
seta  of  antecedsnts  imd  B  still  follows, 
then  it  is  the  whole  cause.  If  these 
observations  or  experiments  have  been 
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repeated  bo  often,   and  bjr  go  mtny 
perBUDs,  BB  to  exclude  all  supposition 
of  error  in   the  observer,  a   law 
nature  is  eBtablished  ;  and  so  Ion) 
this  law  is  leoeived  as  such,  the 
sertion  that  oa  any  particular  01 
aioa  A  took  place,  and  jet  B  did 
follow,  without  any  muntfrading  came, 
must  be  disbelieved.    Such  an  asser- 
tion is  not  to  be  credited  oa  any  less 
evidence  than  wbat  would  sufGce  to 
overturn  the  law.   The  general  truthn, 
that  whatever  has  a  banning  has  a 
cause,   and  that  when  none  but  the 
same    causes    eiist,  the  same  effects 
follow,  rest  on  the  strongest  inductive 
evidence    possible;    tbe    proposition 
that  things  affirmed  by  even  a  ceo     ' 
of  respiKtable  witnesses  are  true, 
but  an  approximate  generalisatic 
and — even  if  we  fancy  we  actually 
saw  or  felt  the  fact  wbich  is  in  con- 
tisdiction  to  the  law — what  a  human 
being  can  see  is  no  more  than  a  set 
of  appearances  ;  from  which  the  real 
nature  of  the  phenomenon  is  merely 
•D  inference,  and  in  this  inference  ap- 
proximate generalisations  usually  have 
a  large  share.     If,  therefore,  we  make 
our  election  to  hold  by  the  low,  no 
qnantitj  of  evidence  whatever  ought 
to  persuade  us  that  there  has  occumd 
anything  in  contradiction  to  it.     If, 
indeed,  the  evidence  produced  is  such 
that  it  is  more  likely  that  the  set  of 
observations  and  experiments  on  which 
the  law  rests  should  have  been  inac- 
curately performed  or  incorrectly  ; 
terpreted,  than  that  the  evidence 
questi<Hi  should  be  false,  we  may  I 
Ueve  tbe  evidence  ;  but  then  we  must 
abandon  the  law.    Andunce  the  law 
was  received  on  what  seemed  a  co 
plete  induction,  it  can  only  be  reji 
ted  on  evidence  equivalent;  namely, 
as  being  inconsistent  not  with   any 
number   of    approximate   generalis 
tions,  but  with  some  other  and  bettei 
established  law  of 


it  betwt 


Bopposed  laws  of  nature  has  probably 
never  actually  occurred  where,  in  the 
process  of  investigating  both  the  laws, 
the  tnte  canons  of  sdeatifio  induction 


had  been  kept  in  view ;  but  if  it  did 
occur,  it  must  terminate  in  the  total 
rejection  of  one  of  the  supposed  laws. 
It  would  prove  that  there  must  be  a 
flaw  in  the  logical  process  by  which 
either  one  or  tbe  other  was  estab. 
lished ;  and  if  there  be  so,  that  sup- 
posed general  truth  is  no  truth  at  aU. 
We  cuinot  admit  a  proposition  as  a 
law  of  nature,  and  yet  believe  a  fact 
in  real  contradiction  to  it.  We  must 
disbelieve  the  ^^ed  fact,  or  believe 
that  we  were  mistaken  in  admitting 
the  suin>osed  law. 

But  m  order  that  any  alleged  fact 
should  be  contradictory  to  a  law  of 
causation,  the  allegation  must  be,  not 
simply  that  the  cause  existed  without 
being  followed  by  the  efFect,  for  that 
would  be  no  uncommon  occurrence ; 
but  that  this  happened  in  the  absence 
of  any  adequate  counteracting  cause. 
Now  in  the  case  of  bu  alleged  miracle, 
the  assertion  is  tbe  exact  oj^rasite  of 
this.  It  is,  that  the  effect  was  de- 
feated, not  in  the  absence,  Init  in 
consequence  of  a  counteracting  cause, 
namely,  a  direct  interposition  of  an 
act  of  tie  will  of  aome  being  who  has 
power  over  nature  ;  and  in  particular 
of  a  Being  whose  will  being  assumed 
to  have  endowed  aU  the  causes  with 
the  powers  by  which  they  produce 
their  effects,  may  well  be  supposed 
able  to  counteract  them.  A  miracle 
(as  waa  Justly  remarked  by  Brown ") 
is  DO  contradiction  to  tbe  law  of  cause 
and  effect ;  it  is  a  new  effect,  sup- 
posed to  be  produced  by  the  introduc- 
tion of  a  new  cause.  Of  the  adequacy 
of  that  cause,  if  present,  there  can  be 
"  0  doubt ;  and  the  only  antecedent 
oprobability  which  can  be  ascribed 
1  the  miracle  is  the  improbability 
lat  any  Buch  cauae  existed. 
All,  therefore,  which  Hume  hasmade 
it,  and  this  he  must  be  considered  bi 
have  made  out,  is,  that  (at  least  in  the 
imperfect  state  of  our  knowledge  of 
natural  Bgencies,  which  leaves  it  al- 
ways possible  that  some  of  the  physi- 
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cal  antccedenla  may  have  been  biddea 
from  u«)  no  evidence  can  prove  a 
miracle  to  uij  one  who  did  not  pre- 
viously believe  the  exUtenoe  ot  a  Being 
or  beings  with  supernatural  power, 
er  who  believes  himself  to  have  fuU 
proof  that  the  character  of  the  Being 


cogniHf 


with  hia  having  seen  fit  to  interfere 

If  we  do  not  olrpadj  believe  in 
supernatural  agencies,  no  miracle  can 
prove  to  us  their  existence.  The  mir- 
acle itself,  considered  merel}r  as  an 
extraordinary  fact,  may  be  satisfac- 
torily certified  by  our  senses  or  by 
testimony;  butnothiogcaneverprove 
that  it  ia  a  miracle ;  there  is  still 
another  possible  hypothesis,  that  of  its 
being  the  result  of  some  unknown 
natural  cause ;  and  this  ponsibility 
cannot  be  so  completely  shut  out  as 
to  leave  no  alt«mative  but  that  of 
admitting  the  existence  and  interven- 
tion of  a  Being  superior  to  nature. 
Those,  however,  who  already  believe 
in  Bucb  a  Being,  liave  two  hypotheses 
to  choose  from,  a  supernatural  and  an 
nnknown  natural  agency  ;  and  they 
have  to  judge  which  of  we  two  is  the 
most  probable  in  the  particular  case. 
In  forming  this  judgment,  an  impor. 
tant  element  of  the  question  will  be 
the  conformity  of  the  result  to  the 
laws  of  the  supposed  agent,  that  is, 
to  the  character  of  the  Dei^  as  they 
conceive  it  But,  with  the  knowledge 
which  we  now  possess  of  the  general 
imiformity  of  the  course  of  nature, 
religion,  following  in  the  wake  of 
science,  has  been  compelled  to  ac 
knowledge  the  government  of  the 
universe  as  being  on  the  whole  carried 
on  by  general  laws,  and  not  by  special 
interpositiouB.  To  whoever  liolde  this 
belief,  there  is  a  general  presumption 
against  any  supposition  of  divine 
i^ncj  not  operating  through  general 
laws,  or,  in  other  words,  tbere  is  an 
antecedent  improbability  in  even 
miracle,  which,  (o  onler  to  outweigh 
it,  requires  an  extraordinary  strength 
of  antecedent  proliability  derived  from 
the  special  circnmatances  of  the  case. 


%  J.  It  appears  from  what  has  been 
said,  that  the  assertion  that  a  cause 
has  been  defeated  of  on  effect  which 
is  connected  with  it  by  a  completely 
ascertained  law  of  causation,  is  to  bo 
disbelieved  or  not,  according  to  the 
probability  or  improbability  that  there 
existed  in  the  particular  instance  an 
ade([UBte  counteracting  cause.  To 
form  an  estimate  of  this  is  not  more 
difficidt  than  of  other  probabilities. 
With  regard  to  all  Irnown  causes  cap- 
able of  counteracting  the  given  Cannes, 
webavBgenerallysomepreviousknow- 
ledge  of  the  frequency  or  rarity  of 
their  occurrence,  from  which  we  may 
draw  an  inferenoe  as  to  the  ante- 
cedent improbability  of  their  having 
been  present  in  any  particular  case. 
And  neither  in  respect  to  known  nor 
unknown  causes  ore  we  required  to 
pronounce  on  the  probability  of  their 
existing  in  nature,  but  only  of  their 
having  existed  at  the  time  and  place 
at  wluch  the  transaction  is  alleged 
to  have  happened.  We  are  seldom, 
therefore,  without  the  means  (when 
the  circumstances  of  the  cose  are  at 
all  known  to  us)  of  judging  how  far 
it  is  likely  that  such  a  canse  should 
have  existed  at  that  time  and  place 
without  manifesting  Its  presence  by 
Bome  other  marks,  and  (in  the  case  c^ 
an  unknown  cause)  without  having 
hitherto  manifested  its  exrstenoe  in 
any  other  instance.  According  as 
this  circumstance,  or  the  falsity  of 
the  testimony,  appears  more  impro- 
bable, that  is,  conflicts  with  an  approxi- 
mate generalisation  of  a  higher  order, 
we  believe  the  testimony,  or  disbelieve 
it,  with  a  stronger  or  a  weaker  degree 
of  conviction  according  to  the  prepon- 
derance, at  least  until  we  have  sffted 
the  matter  farther. 

So  much,  then,  for  the  case  in  which 
the  all^;ed  fact  conflicts,  or  appears 
to  conflict,  with  a  real  law  of  causa- 
tion. But  a  more  common  cose,  per- 
haps, is  that  of  its  conflicting  with 
uniformities  of  mere  co-existence,  not 
|iroved  to  be  dependent  on  causation : 
m  other  words,  with  the  properties  at 
Kinds.    It  is  with  these  nniformitics 
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principftllj  that  the  loarvellom  atoriee 
related  bj  travellers  are  apt  to  be  st 
Tuiance,  as  of  men  with  tails  or  with 
wings,  and  (until  confimed  b^  experi- 
ence) o[  flying  fish  ;  or  of  ice,  in  the 
celebrated  anecdote  of  the  Dutch  tra- 
vellers and  the  king  of  Siiun,  Faets 
of  thfa  description,  facts  previously 
nnbeard  of,  but  which  conid  nut  from 
an;  known  law  ot  causation  be  pro- 
nounced impossible,  are  what  Hume 
diaracteriBea  u  not  oontratr  to  ex- 
perience, but  merely  unconformable 
to  it ;  and  Bentham,  la  his  treatise 
on  Evidence,  denominates  them  facte 
diBconfarmable  in  tpeeU,  as  dietin- 
giniahed  from  such  aa  are  discooform- 
aUe  {n  toto  or  in  drgret. 

In  a  cdse  of  this  description,  the 
fact  asserted  is  the  eiisteoce  of  a  new 
Kind,  which  in  itself  ie  not  in  the 
slightest  degree  iucredible,  and  only 
to  be  rejected  if  the  ioiprobabllitj 
that  an;  variety  of  object  existing  at 
the  particnlai  place  and  time  should 
nat  have  been  discovered  sooner,  be 
greater  than  that  of  error  or  men- 
dacity in  the  witnesses.  Accordingly, 
such  Bssertions,  when  made  by  cre- 
diblepersons,  and  of  un  explored  places, 
are  nut  disbelieved,  but  at  most  re- 
garded as  requiring  confirmation  from 
BUbBequent  observers  ;  unlesB  the  al- 
leged properties  of  the  supposed  new 
Kind  are  at  variance  with  known  pro- 
perties of  some  larger  kind  which  in- 
cludes it ;  or,  in  other  words,  unless, 
In  the  new  Kind  which  ie  asserted  to 
exist,  some  properties  an  said  to  have 
been  fou  nd  disjoined  from  others  which 
have  always  been  known  to  accom- 
pany them  ;  as  in  the  case  of  Pliny's 
men,  or  any  other  kind  of  animal  of 
a  structure  different  from  that  which 
has  always  been  found  to  co-exist 
with  animal  life.  On  the  mode  of 
dealing  with  any  such  case,  little 
needs  be  added  te  what  has  been 
said  on  the  same  toow-in  the  twenty- 
second  chapter.*  {When  the  uni- 
formities of  co-exinCnce  which  the 
-alleged  fact  would  violate  are  such 
aa  to  raise  a  strong  presumption  of 
■  Supr.i,  yip.  3B3,  38<. 


their  being  the  result  of  causation, 
the  fact  which  confiiots  with  thtm 
is  to  be  disbelieved,  at  least  pro- 
viaioually,  ^d  subject  to  farther  in- 
vestigation. [  When  the  presumption 
amounts  ta-i  virtual  certainty,  as  in 
""""""     pf  the  genera!  structure  of 
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known ;  or  wh    h       h     ph  n  m     Sv 
may  not  be  capab  ng  na  ng   n 

some  other  wa      wh   h  n      dp 
duce  a  different  set       d  n 
formities.    Wh  re         n  th      as 
the  flying'fish,  h       m   h    hyn 

chus)  the  gcnerah  a  n  te  wh  h  he 
alleged  fact  wo  d  be  an  cep  n 
is  very  special  and  ot  limited  range, 
neither  of  the  above  suppositions  can 
be  deemed  very  improbable;  and  it  is 
generally,  in  the  case  of  such  aUrged 
anomalies,  wise  to  suspend  our  judg- 
ment, pending  the  subsequent  in- 
quiries, which  will  not  fail  to  confirm 
the  assertion  if  it  be  true.  But  when 
the  generaliaatiou  is  very  comprehen- 
sive, embracing  a  vast  number  and 
variety  of  observations,  and  covering 
' '      ible  province  of  the  domain 


if   nature 


then 
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been   fully  explains 

tainty  of  an  ascertainea  law  ot  cauea- 
tion,  and  any  alleged  exception  to  it 
cannot  be  admitted,  unless  on  the  evi- 
dence of  some  law  of  causation  proved 
by  a  still  more  complete  induction. 

Such  uniformities  in  the  course  of 
nature  as  do  not  bear  marks  of  being 
the  results  of  causation,  are,  as  we 
have  already  seen,  admiasible  as  uni- 
versal truths  with  a  degree  of  cre- 
dence proportioned  to  their  generality. 
Those  which  are  true  of  all  things 
whatever,  or  at  least  which  are  tetatly 
independent  of  the  varieties  of  Kinds, 
namely,  the  laws  of  number  and  ex- 
tension, tewhich  we  may  add  the  law 
of  causation  itself,  are  probably  the 
only  ones,  an  exception  to  which  ii 
absolutely    and    permanently   incre- 
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dible,  Acoordingly,  it  ie  to 
■uppotied  to  be  contnidictocj  to  these 
laws,  or  to  some  others  coming  near 
to  them  in  generality,  that  the  word 
impoesibility  (at  least  iottil  iinposBi- 
bility)  aesms  to  be  genentUy  confined. 
ViolatioDs  of  other  laws,  of  special 
laws  of  causation  for  instance,  are 
said,  b;  personn  studious  of  accuiac; 
tn  eipressioa,  to  be  impoeeible  in  the 
tircamManctt  of  the  case,  or  impos- 
sible udIbsb  some  cause  bad  existed 
irhich  did  not  exist  in  the  particular 
case.*  OE  no  assertion,  not  tn  con- 
tradiction to  some  of  these  very  general 
laws,  will  more  than  improbability  be 
asserted  by  any  cautious  person  ;  and 
improbability  not  of  the  highest  de- 
gree, unless  the  time  and  pUce  in 
which  the  fact  is  said  to  have  oc- 
curred, render  it  almost  certun  that 
the  anomaly,  if  real,  could  not  have 
been  overlooked  by  other  observers. 
Suspension  of  judgment  ie  in  all  other 
cases  the  resource  of  the  judicious 
Inquirer,  provided  the  testimony  in 
favour  of  the  anomaly  presents,  when 
well  sifted,  no  suspicious  circum- 
stances. 

But  the  testimony  is  scarcely  ever 
found  to  stand  that  test  in  cases  in 
which  the  anomaly  is  not  real  In 
the  instances  on  record  in  which  a 
great  number  of   ivitnesses,  of  good 


thing  which  has  turned  out  untrue, 
there  have  almost  always  been  cir- 
cumstances which,  to  a  keen  observer 
vbo  had  taken  due  pains  to  uft  the 
matter,  would  have  rendered  the  testi- 
mony untrustworthy.  There  have 
generally  been  means  of  accounting 


Kce;  or  Ihit  aiijtbl^g  ebuiild 
i>   dsflnition  of   ImpouibUlty 

An  Imposslljility  ie  tbst,  ths 


for  the  impresuon  on  the  senses  or 
minds  of  ths  allied  percipients  by 
fallacious  appearances ;  or  some  epi- 
demic delusion,  propagated  by  the 
contagious  influence  of  popular  feel- 
ing, has  been  concerned  in  the  case  ; 
or  some  strong  interest  has  been  im- 
plicated— religious  zeal,  paiiy  feeling, 
vanity,  or  at  least  the  passion  for  the 
marvellous,  in  persons  strongly  sus- 
ceptible of  it.      When  none  of  these 

count  for  the  apparent  strength  of 
the  testimony  ;  and  where  the  asser- 
tion is  not  in  contradiction  either  to 
those  universal  laws  which  know  no 
counteraction  or  anomaly,  or  to  the 
general  isationa  next  in  comprehen- 
siveness lo  them,  but  would  only 
amount,  if  admitted,  to  the  exist- 
ence of  an  unknown  cause  or  on 
anomalous  Kind,  in  circumstances 
not  BO  thoroughly  explored  but  that 
it  is,  credible  that  Uiings  hitherto 
unknown  may  still  come  to  light;  a 
cautious  person  will  neither  admit 
nor  reject  the  testimony,  but  will 
wait  for  cuntinnation  at  other  tjmes 
and  from  other  unconnected  sources. 
Such  ought  to  have  been  the  conduct 
of  the  King  of  Siam  when  the  Dutch 
travellers  affirmed  to  him  the  exist- 
ence of  ice.  But  an  ignorant  person 
is  as  obstinate  in  his  contemptuous  in- 
credulity as  he  is  unreasonably  credu- 
lous. Anythingunlikefaisown  narrow 
experience  he  disbelieves  if  it  flatten 
iropeneity  -,  any  nursery  tale  ia 
'iwed  implicitly  by  him  if  it  does. 

§  4.  I  shall  DOW  advert  hi  a  very 
serious  misapprehension  of  the  prin- 
ciples of  the  subject,  which  has  been 
pleto  Induction,  that  is,  with  the  meat 
uoDclualve  evidence  which  we  Iwueie  ot 


wXi 


supposed  effects,  very  few  of  tlicm  are 
csrtiilnlr  Impoastble,  or  perrnsnently  in- 

miles  an  huur,  pAinleai  Bur^rical  oporatlous, 

twtweon  Lonifiin  and'New  YotV,  held  a 
high  place,  not  maur  yean  bed,  iimour 
such  luipuuibllttles. 
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cominitted  by  some  of  the  writen 

agaiDBt  Hume's  Euay  on  Miracles, 
and  by  Bishop  Batler  before  tbem, 
in  tbcir  anxiety  to  destroy  what  ap- 
peared to  them  a  formidable  weapon 
of  aasBult  against  the  Chriatian  reli- 
gion, and  the  effect  of  which  ia  en- 
tirely to  confound  the  doctrine  of  tbe 
Grounds  of  Disbelief.  The  mistake 
consiata  in  oTerlooicing  the  distinction 
between  (what  may  be  called)  impro- 
bability before  the  fact  and  improba- 
bility aFter  it ;  or  [since,  as  Mr.  Venn 
remarks,  the  distinction  of  past  and 
future  ia  not  the  material  circuia- 
itance)  betweentheii^probability  of  a 
mere  guess  being  right  and  the  impro- 
bability of  an  alleged  fact  being  true. 
Many  events  are  altogether  im- 
probable to  ua  before  they  have  hap- 
pened, or  before  we  ore  informed  oE 
flieir  happening,  which  are  not  in  the 
least  incredible  when  we  are  informed 
of  them,  because  not  contrary  to  any, 
even  approximate,  induction.  In  the 
cast  of  a  perfectly  fair  die,  tbe  chances 
are  Ere  to  one  against  throwing  aoe, 
that  is,  ac8  will  be  thrown  on  an 
averse  only  once  in  six  throws.  But 
this  la  no  reason  against  believing 
that  ace  was  thrown  on  a  given  oc- 
casion, if  any  credible  witness  asserts 
It,  since,  though  ace  ia  only  thrown 
once  in  aiz  times,  some  number  which 
is  only  thrown  once  In  six  times  must 
have  been  thrown  if  the  die  was 
thrown  at  alL  Tbe  improbability, 
then,  or,  In  other  words,  the  unnsuu- 
nesa,  of  any  fact  is  no  reason  for  dis- 
believing i^  if  the  nature  of  the  cose 
renders  it  certain  that  either  that  or 
something  equally  improbable,  that 
Is,  equally  unusual,  did  happen.  Nor 
is  this  all }  for  even  if  the  other  five 
■ides  of  the  die  were  all  twos  or  all 
threes,  yet  as  aoe  would  still  on  the 
average  come  up  once  in,  every  six 
throws,  its  coming  np  in  a  given 
throw  would  be  not  in  any  way  con- 
tradictory to  experience  If  we  dis- 
belteved  all  facts  which  had  tbe 
chances  against  them  beforehand,  we 
■hould  bfJiave  hanjiy  anything.  We 
■re  told  that  A.  B.  diatf  yesterday : 


tbe  moment  before  wa  were  so  told, 
the  chances  against  his  having  died 
on  that  day  may  have  been  ten  thon- 
■and  to  one  ;  but  since  he  was  certain 
to  die  at  some  time  or  other,  and  when 
he  died  must  neceaaarily  die  on  some 
particular  day,  while  the  preponder- 
ance of  chances  is  very  great  against 
every  day  in  particular,  experience 
affords  no  ground  for  discrediting 
any  testimony  which  may  be  pro- 
duced to  the  event's  having  tucsn 
place  on  a  given  day. 

Yet  it  has  been  considered,  by  Dr. 
Campbell  and  others,  as  a  complete 
answer  to  Hume's  doctrine  (that 
things  are  incredi^e  which  are  eon- 
li-ary  to  tbe  uniform  course  of  ex- 
perience) that  we  do  not  disbelieve, 
merely  because  the  chances  were 
against  them,  things  in  strict  ron- 
fonnity  to  the  nnifonu  course  of  01- 
perienoe ;  that  we  do  not  disbelieve 
an  alleged  fact  merely  because  the 
combination  of  causes  on  which  it 
depends  occurs  only  once  in  a  certain 
number  of  times.  It  ia  evident  that 
whatever  Is  shown  by  observaUon,  or 
can  be  proved  from  laws  of  nature,  to 
occur  in  a  certain  proportion  (how- 
ever small)  of  the  whole  number  of 
possible  cases,  is  not  contrary  to  ex- 
perience, though  we  are  right  in  dis- 
believing it  if  some  other  supposition 
respecting  the  matter  in  question  in- 
volves on  tbe  whole  a  less  departure 
from  the  ordinary  course  of  events. 
Yet,  on  such  grounds  as  this  have 
able  writera  been  led  to  the  extraor- 
dinary conclusion  that  nothing  sup- 
ported by  credible  testimony  ought 
ever  to  be  disbelieved. 


§5.  We  have  considered  tv 
of  events,  commonly  said  ti 
probable ;  one  kind  which  aro  in  no 
way  extraordinary,  but  which,  having 
an  immense  preponderance  of  chances 
against  them,  are  improbable  until 
they  are  affirmed,  but  no  longer  j 
another  kind  which,  b^ng  contrary 
to  some  lecognlaed  law  of  nature,  are 
incredible  on  any  amount  of  testi- 
mony except  nich  as  would  be 
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dent  to  shnks  our  b«Ue[  in  the  kw 
itself.  But  betiveen  these  two  cUsseB 
o/  eventa  there  u  an  intermediate 
cUsa,  consietina;  oE  what  are  oonumnily 
termed  Goincideiictia  :  in  other  words, 
those  combinatimu  of  chancea  which 
present  soma  pecuJiar  and  uBeipected 
regularit;,  aBsimilating  them,  in  so 
foe,  to  the  results  oE  law.  Aa  it,  for 
example,  in  a  lottery  of  a  thousand 
tickebi,  the  numbers  should  be  diawn 
in  the  exact  order  of  what  are  oolled 
the  natural  oumbers,  It  2i  3,  &,c 
Vfe  have  still  to  consider  the  prin- 
ciples of  evidence  applicable  to  this 
case  ;  whether  there  ii  an;  difference 
between  coincidences  and  ordinary 
events  in  the  amount  of  testimony 
or  otiier  evidence  neoesBBTjr  to  render 
them  credible. 

It  is  certain  that^  on  every  rational 
principle  of  expectation,  a  combina- 
tioD  of  tllis  peculiar  sort  may  ba 
expected  quite  as  often  aa  any  other 
given  series  of  a  thousand  numbers  ; 
Uiat  with  perfectly  fair  dice,  sixes 
will  be  thrown  twice,  thTioe. 
number  of  times  in 
as  often  in  a  thousand 
throws,  aa  any  other  i 
numbers  fixed  upon  beforehand;  and 
that  no  judicious  player  would  give 
greater  odds  against  the  one  series 
than  against  ibe  other.  Notwith- 
standing tliis,  there  is  a  general  die. 
position  to  regard  the  one  as  much 
more  improbable  than  the  other,  and 
as  requiring  much  stronger  evidence 
to  make  it  credible.  Such  is  the 
force  of  thie  impression,  that  it  has 
led  some  thinlceiB  to  the  conclusion, 
that  nature  has  greater  difficulty  in 
producing  regular  combinations  than 
irregular  ones ;  or,  in  other  words, 
that  there  is  some  general  tendency 
of  things,  some  law,  which  prevents 
regular  combinations  from  occurring, 
or  at  least  from  occurring  so  often  as 


Bn  Essay  on  Probabilities  to  be  found 
in  the  fifth  volume  of  hia  Mtianga, 
contends  that  regular  combinationa, 
though  equally  probable  according  to 


miluoi 


the  mathematical  theory  with  any 
others,  ore  physically  less  probable. 
He  appeals  to  common  sense,  or,  ia 
other  words,  to  common  impressions  ; 
saying,  if  dice  thrown  repeatedly  in 
our  presence  gave  sixes  every  time, 
should  we  not,  before  the  number  of 
threws  had  reached  ten,  (not  to  n)ealc 
of  thousands  of  millions,)  be  ready  to 
affirm,  with  the  meet  positive  convic- 
tion, that  the  dice  were  false  ! 

The  common  and  natural  imprea- 
skia  is  in  favour  of  D'Alembert  :  the 
regular  series  would  be  thought  mnch 
more  unlikely  than  an  irregular.  But 
this  cinumon  impression  is,  I  appre- 
hend, merely  greunded  on  the  fact, 
that  scarcely  anybody  remembers  to 
have  ever  seen  one  of  these  peculiar 
coincidences :  the  reason  of  which  is 

31y  that  no  one's  experience  ei- 
I  to  anything  like  the  number 
of  trials  within  which  that  or  any 
other  given  combination  of  eventa  can 
be  expected  to  happen.  The  chance 
of  sixes  on  a  single  throw  of  two  dice 
being  1^,  the  chance  of  sixes  ten 
times  in  sucoeesion  is  I  divided  I^ 
the  tenth  power  of  36;  In  other  worda, 
such  a  concurrence  is  only  likely  to 
happen  once  in  3,616,158,440,061,976 
trials,  a  number  which  no  dice-player'i 
a  millionth 


part  of.  But  if,  instead  of  sixes  b 
times,  any  other  given  sucoession  of 
ten  throws  had  been  fixed  upon,  it 
would  have  lieen  exactly  as  unlikely 
that  in  any  individual'a  experience 
that  particular  succession  had  ever 
occurred  ;  although  thia  does  not  tten 
equally  improbable,  because  no  one 
would  be  likely  to  have  remembered 
whether  it  had  occurred  or  not, 
and  because  the  comparison  is  tacitly 
made,  not  between  sixes  ten  times  and 
any  one  particular  series  of  thraws, 
but  between  alt  regular  and  all  irregu- 
lar successions  taken  together. 

That  (aa  D'Alembert  says)  if  the 
succesaion  oE  sixes  was  actually 
thrown  before  our  eyes,  we  should 
ascribe  it  not  to  chance,  but  to  un- 
fairness in  the  dice,  is  unquestionably 
true.     But  thia  arises  from  a  totally 
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diffeTsnt  principle.  Wa  should  then 
be  conBidering,  not  the  probability  of 
the  faoC  in  itself,  but  the  camparative 
probabililrf  with  which,  when  it  ia 
known  to  have  happened,  it  ma;  be  re- 
ferred to  one  or  to  another  cause.  The 
regular  leries  ia  not  at  all  lees  likely 
than  the  hr^utar  ona  to  be  broi^ht 
aboat  by  chance,  but  it  is  much  more 
likely  than  the  irregular  one  to  be 
produced  by  design,  or  by  some  gene- 
ral causa  operating  through  the  stmc- 
ture  of  the  dice.  It  ia  the  nature  of 
CBBual  combiaaUons  to  produce  a 
repetition  of  the  some  event,  as  often 
and  DO  oftener  than  any  other  serieg 
of  eventi.  But  it  ia  the  nature  of 
general  causes  to  reproduce,  in  the 
same  oireumBtancea,  always  the  same 
event.  Common  sense  and  science 
alike  dictate  that,  all  other  things 
being  the  same,  we  should  rather 
attribute  the  eSeot  to  a  cause  which, 
if  real,  would  be  very  likely  to  pro- 
duce it,  than  to  a  cause  which  would 
be  very  unlikely  to  produce  it.  Ac- 
cording to  Laplace's  sixth  theorem, 
which  we  demonstrated  in  a  former 
obapter,  the  difference  of  probability 
arising  from  the  superior  treaty  of 
the  constant  oaoee,  unfairneas  in  the 
dice,  would  after  a  very  few  throws 
far  outweigh  any  antecedent  proba- 
bility which  there  oould  be  against  its 


D'AIembert  should  have  pnt  the 
question  in  another  manner.  He 
should  have  supposed  that  we  had 
ourselves  previously  tried  the  dice, 
and  knew  by  ample  eiperience  that 
they  were  fair.  Another  person  then 
tries  them  in  out  absence,  and  assures 
UB  that  he  threw  sixes  ten  times  in 
aucceision.  Is  the  assertion  credible 
or  not?  Here  the  effect  to  be  ac- 
cxnmted  for  is  not  the  oeourrenoe 
itself,  but  the  fact  oE  the  witness's  as- 
serting it.  This  may  arise  either 
from  its  having  really  happened,  or 
from  some  other  cause.  What  we 
have  to  estimate  is  the  comparative 
probability  of  these  two  suppositions. 

If  the  witness  affirmed  that  he  had 
thrown  any  other  series  of  numbers. 


supposing  bim  to  be  a  person  of 
veracity  and  tolerable  accuracy,  and 
to  profess  that  he  took  particular 
notice,  we  should  believe  him.  £ut 
the  ten  sixes  are  exactly  as  likely  to 
have  been  really  thrown  as  the  other 
series.  If,  therefore,  this  assertion 
is  less  credible  than  the  other,  the 
reason  must  be,  not  that  it  is  less 
likely  than  the  other  to  be  made 
truly,  hut  that  it  is  more  likely  than 
the  other  to  be  made  falsely. 

One  reason  obviously  presents  itself 
why  what  is  oalled  a  coincidence 
should  be  oftener  asserted  falsely 
than  an  ordinary  combination.  It 
excites  wonder.  It  gratifies  the  leva 
of  the  marvellous.  The  moUves, 
therefore,  to  falsehood,  one  of  the 
most  frequent  of  which  is  the  desire 
to  astonish,  operat«  more  strongly  in 
favour  of  this  kind  of  assertion  than 
of  the  other  kind.  Thus  far  there  ia 
evidently  more  reason  for  discrediting 
an  alleged  coincidence,  than  a  state- 
ment  in  itself  not  more  probable,  but 
which  if  made  would  not  be  thought 
remarkable.  There  are  cases,  how- 
ever, in  which  the  presmnption  on 
this  ground  would  bo  the  other  way. 
There  are  some  witnesses  who,  the 
more  extraordinary  an  occurrence 
might  appear,  would  be  the  more 
anxious  to  verify  it  by  the  utmost 
carefulness  of  observation  before  they 
would  venture  to  believe  it,  and  stiU 
more  before  they  wouU  assert  it  to 
others, 

%  6.  ^dppendeatly,  however,  of 
any  peculiar  chances  of  mendacity 
arising  from  the  nature  of  the  asser- 
tion, Laplace  contends,  that  merely 
on  the  general  ground  of  the  falli- 
bility of  testimony,  a  coincidence  is 
not  credible  on  the  same  amount  of 
testimony  on  which  we  should  lie 
warranted  in  believing  an  ordinary 
combination  of  events.  In  order  to 
do  justice  to  bis  argument,  it  is  nacos- 
soiy  to  illustrate  it  by  the  example 
by  himself. 

n  a  box,  and  one 


If. 
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only  has  been  drtiirti  out,  then  if  m 
eye-vritneBB  afflrmi  that  the  number 
drawa  wm  79,  this,  though  the 
chancel  were  999  in  1000  againat  it, 
is  not  on  thai  account  the  leu 
credible ;  ita  cmdjbilit;  is  equal  to 
the  anteoedent  probability  of  the  wit- 
ness's veracity.  Bat  if  there  were  in 
the  box  999  blade  balls  and  only  one 
while,  and  the  witDetu  affirms  that 
the  white  ball  waa  drawn,  the  case 
according  to  Laplaoe  is  very  different : 
the  credibility  of  his  assertion  is  but 
.  a  Hmalt  fraction  of  wbat  it  was  In  the 
former  case  ;  the  reason  of  the  differ- 
ence being  as  follows  1 — 

The  witnessea  ol  whom  we  are 
nwaking  must,  from  the  nature  of 
the  cane,  be  of  a  kind  whose  credi- 
bility faJla  materially  short  of  cer- 
tainty :  let  OS  Buppoee,  then,  the 
credibility  of  the  witness  iu  the  case 
in  question  to  be  ^  ;  that  is,  let  us 
luppose  that  in  every  ten  statements 
which  the  witness  makea,  nine  on  an 
average  are  correct  and  one  incorrect. 
Let  us  now  suppose  that  there  have 
taken  place  a  sufficient  number  oF 
drawings  to  exhaust  all  the  possible 
oombinations,  the  witness  deposing  in 
every  one.  In  one  case  out  of  every 
ten  in  all  these  drawings  he  will 
actually  have  made  a  false  announce- 
ment. But  in  the  case  of  the  thou- 
sand ticlieta  these  false  announcements 
will  have  been  distributed  impartially 
over  all  the  numbers,  and  of  the  999 
cases  in  which  No.  79  was  not  drawn, 
there  will  have  been  only  one  case  in 
which  it  was  announced.  On  the 
contrary,  in  the  case  of  the  thousand 
balls,  (the  announcement  being  always 
either  "  black  "  or  "  white,")  iE  white 
was  not  drawn,  and  there  was  a  false 
announcement,  that  false  announce- 
ment mutt  have  been  white;  and 
since  by  the  supposition  there  was  a 
false  announcement  once  in  every  ten 
times,  white  will  have  been  announced 
falsely  in  one- tenth  part  of  all  the  cases 
in  which  it  was  not  drawn,  that  is,  in 
one-tenth  part  of  999  cases  out  of  every 
thousand.  White,  then,  is  drawn,  on 
an  aver^je,  exactly  as  often  as  No.  79, 


but  it  is  announced,  without  having 
been  really  drawn,  999  times  aa  often 
as  Na  79  ;  the  announcement  there- 
fore requires  a  much  greater  amount 
of  testimony  to  render  it  credible.* 

To  make  this  argument  valid  it 
must  of  course  be  supposed  tliat  the 
announcements  made  by  the  witness 
are  average  specimens  of  his  general 
veracity  and  accuracy,  or  at  least 
that  they  are  neither  more  nor  lees  so 
in  the  case  of  the  black  and  white 
balls  than  in  the  case  of  the  tJiousand 
tickets.  This  assumption,  however, 
is  not  warranted.  A  person  is  far 
less  likely  to  mistake  who  has  only 
one  form  of  error  to  gnard  against, 
than  if  he  had  999  different  errors  to 
avoid.  ITor  instuice,  in  the  example 
chosen,  a  messenger  who  might  make 
a  mistake  once  in  ten  times  in  report- 
ing the  number  drawn  in  a  lottery, 
might  not  err  tmce  in  a  thousand 
times  if  sent  simply  to  observe 
whether  a  ball  was  black  or  white. 
Laplace's  argument,  therefore,  is 
faiUty  even  aa  applied  to  his  own 
case.  Still  less  can  that  case  be  re- 
ceived as  completely  representing  all 
esses  of  coincidence.  Laplace  has  so 
contrived  his  example,  that  though 
black  answers  to  999  distinct  possi- 
bilities, and  white  only  to  one,  the 
witness  has  nevertheless  no  bias  which 
can  make  him  prefer  black  to  whitd. 
The  witness  did  not  know  that  Utere 
were  999  black  balls  in  the  box  and 
only  one  white  ;  or  if  he  did,  L^lace 
has  taken  care  to  make  all  the  999 
cases  BO  undiatinguishably  alike,  Uiat 
there  is  hardly  a  possibility  of  any 

■  Not,  however,  ns  pilBbt  at  first  sight 
appear.  999  times  u  much.  A  coraplels 
analysis  of  the  cuaea  ahowi  that  (always 
SKuming  the  vaiadty  of  Iha  witness  to 
be  y,)  ill  10,000  drawings,  tho  drawing  of 

noimced  incorrectlj  once ;  ti^o  cndtbility. 

Is  A :  while  the  drawing  o(  a  whito  b^ 

inoorrutly  99a  tlmea.     The   crsdltdlit}-, 

thl'^ne"  «M!n"mont  teln^'lh^  on?y 
the  other,  insLesd  of  999  tlmea. 
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3B  iriiloh,  tiuugh  *■— i*ii«g  aod  fnquant  in  men'ii 
Dno  who  UKi<dv«iiu>t  perfeotlfUDdBntmnd.    And 

M>  fur  u  to  IcTKjw  what  ho  himaelf  or  othm  prad«e] j  mean  by  th&m ;  I  hara,  thorcforst 
in  moat  placv.  cboMt  to  put  dvtannlmLto  or  dctflrnilD«d,  inatend  of  c]4hf  umI  dlsttnc^t, 
lu  mum  likaly  to  dlrtot  loea'*  tluiuaht»  to  mj  nioauiiig  in  tbla  matter.'— Loota's  i'licij' 

"  U  no  paut  7  Molr  Qu'une  mithoda  parfaile,  qui  eat  Is  f»el*od«  noliirTlli.-  on  ncmiua 
Aiiisl  un  amtuAemont  djuta  lequel  laa  gtrea  du  mAme  ^uro  atimiant  plui  voiaius  eniro 
aux  quacenx  aa  toua  lea  autraa  eearaa;  leagecresduDidaiaordto,  pluagueacuxdatoiis 
lea  autrcB  ordma ;  at  ainal  da  aullo,  Cacia  m^thoda  gat  rid*al  aHQUol  llilatoiro  uatuisUe 
duK  tendra;  caril  eit  Avidanb^iu  siroa  f  parTatiait»  Tonaurait  I'atpraaaiouBxaGto  et 
cuimplato  do  lu  uatuia  eutiire."— Cl-vieb,  iinnic  AniiiviX,  lutroductiuu. 

"Daiix  graudaa  uotiuiia  phlloaoiJilquaa  domiaeut  la  th^oria  foudamantalB  da  In 
idvtUoda  naturella  propreiaeut  dita,  aavuir  la  formatloa  daa  groupaa  uatuTelflf  at  Quulta 


CHAPTER  I. 

OF  OBSERVATION  AKD  PESOBIFTlOtt. 

\  t.  Thb  inquiry  which  occupied 
UB  In  the  two  preceding  books  tuts 
condnoted  BB  to  what  appears  &  satiB- 
foctory  lolntioB  of  the  principal  pro- 
blem o(  Logio,  Bccordiiig  to  th(  -- 
eeption  I  have  formed  of  the  ac 
We  have  fotind  that  the  mental  pro- 
eesB  with  which  Logic  ia  conversant, 
the  operation  of  aacertiJnhig  truths 
by  meana  of  evidence,  is  alwATS,  even 
when  appearanoea  point  to  a  different 
theory  irf  it,  a  process  of  indnotJon. 
And  we  have  paiticnlariaed  the  vari- 
ous modes  of  induction,  and  obtaiued 
B  clenr  view  ot  the  principlea  to  which 
it  must  conforni,  in  order  to  lead  to 
i»"ilts  which  can  be  relied  on. 


The  coQsideretion  of  Induction, 
however,  docs  not  end  with  the  direct 
mlei  for  its  perfumiance.  Something 
mnst  be  said  of  those  other  operations 
of  the  mind,  which  are  either  neoei- 
■arily  presuppoaed  in  all  induction, 
or  «v  Instrumental  to  the  more  diffl- 
cult  and  complicated  inductive  pro- 
cesses. The  present  book  will  be  de- 
voted to  the  consideration  of  these 
subsidiary  c^wrations,  among  which 
our  attention  must  first  be  given  to 
those  which  are  indispensable  pre- 
liminaries  to  all   induction    whateo- 

Induction  being  merely  the  erten- 
aion  to  a  class  of  cases  of  something 
which  has  been  observed  to  bo  true  in 
certain  individual  instances  of  the 
claaB,  tiie  Erst  place  among  the  opera- 
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tiona  Bubaldiaiyb)  induction  iacltumed 
by  OlwBrvBtion,  This  ia  not,  however, 
the  place  to  lay  down  rules  for  mat' 
ing  good  observeni ;  nor  is  it  within 
the  competence  of  Logic  to  do  bo,  but 
of  the  u:t  of  intellectual  Education. 
Our  businesB  with  observation  is  only 
in  its  connection  with  the  appropriate 
problem  o(  Logic,  the  eBtimation  of 
evidence.  We  have  to  consider,  not 
bow  or  what  to  observe,  but  under 
what  conditions  observation  is  to  be 
relied  on;  what  U  needful,  in'order 
that  the  fact,  supposed  to  be  observed, 
may  safely  ba  received  as  true. 

%  i.  The  answer  to  this  question  is 
very  simple,  at  least  in  its  first  aspect 
The  sole  condition  is,  that  what  is 
supposed  to  have  been  observed  shall 
really  have  been  observed  ;  that  it  be 
an  observation,  not  an  inference.  For 
in  almost  every  act  of  our  perceiving 
faculties,  observation  and  inference 
are  intimately  blended.  What  we  are 
said  to  observe  is  usually  a  compound 
i-esult,  of  which  one-tenth  may  be  ob- 
servation, and  the  remaining  nine- 
tenths  inference. 

I  affirm,  for  example,  that  I  hear  a 
man's  voice.  This  would  pose,  in  com- 
mon language,  for  a  direct  perception. 
All,  however,  which  is  reslly  percep- 
tion. Is  that  I  hear  a  sound.  That 
the  sound  is  a  voice,  and  that  voice 
the  voice  of  a  man,  are  not  percep- 
tions but  inferences.  I  affirm,  again, 
that  I  saw  my  brother  at  a  certain 
hour  this  morning.  If  any  proposi- 
tion concerning  a  matter  of  fact  would 
commonly  be  said  to  be  known  by  the 
direct  testimony  of  tlie  senses,  this 
Eurely  would  be  so.  The  truth,  how- 
ever, is  far  otherwise.  I  onlysaw'a 
certain  coloured  surface;  or  rather  I 
liad  the  kind  of  visual  sensations 
which  are  usually  produced  by  a 
coloured  surface ;  and  from  these  as 
marks,  known  to  be  such  by  pre- 
vious  experience,  I  concluded  that  I 
saw  my  brother.  I  might  have  had 
senaatums  precisely  similar  when  my 
brother  was  not  there.  I  might  have 
se^'n  Baiue  other  person  so  nearly  Re- 


sembling him  in  appearance  as,  at 
the  distance,  and  with  the  degree  of 
attention  which  I  bestowed,  to  be 
mistaken  for  him.  I  miglit  have 
been  asleep,  and  have  dreamed  that 
I  saw  him ;  or  in  a  nervous  state  of 
disorder,  which  brought  his  image  be- 
fore me  in  a  wiping  hallucination. 
In  all  Oieae  modes,  many  have  been 
led  to  believe  that  they  saw  persons 
well  known  to  them,  who  were  dead 
or  far  distant.  If  any  of  these  sup- 
positions liad  been  true,  the  affirma- 
tion that  I  saw  my  brother  would 
have  been  erroneous ;  but  whatever 
was  matter  of  direct  perception, 
namely,  the  visual  sensations,  would 
have  been  real  The  inference  only 
would  have  been  il!  grounded ;  I 
should  have  ascribed  those  sensations 

Innumerable  instances  might  be 
giveu,  and  analysed  in  the  same  man- 
ner, of  what  are  vulynrly  called  errors 
of  sense.  There  are  none  of  theui 
properly  errors  of  sense ;  they  are  erro- 
neous inferences  from  sense.  When 
I  look  ae'%  candle  through  a  multi- 
plying glass,  I  see  what  seems  a  dozen 
candles  instead  of  one:  and  if  the  real 
circumstances  of  the  case  were  skil- 
fully disguised,  I  might  suppose  that 
there  were  really  that  number ;  there 
would  be  what  is  called  an  optical 
deception.  lu  the  kaleidoscope  there 
really  is  that  deception  :  when  I  look 
through  the  instrument,  instead  of 
what  is  actually  there,  namely,  a  casual 
arrangement  of  coloured  fragmenbt, 
.ppearauce  presented  is  that  of 


the 


mWnatioi 


repeated  in  symmetrical  arrangement 
roimd  a  point  The  delusion  ia  of 
course  effected  by  giving  me  the  some 
seusatious  which  I  should  have  had 
if  such  a  symmetrical  conkbinatlon 
had  really  been  presented  to  me.  IE 
I  cross  two  of  my  fingers,  and  bring 
any  small  object  &  marble,  for  in- 
stance, into  contact  with  bolb,  at 
points  not  usually  touched  simulta- 
neously by  one  object,  I  can  hardly, 
if  my  eyes  are  shut,  help  believing 
that  there  are  tvo  marbles  instead  'of 
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one.  Bat  it  is  not  my  touch  in  tbis 
cose,  nor  my  Bight  in  the  other,  which 
ia  deceived  ;  the  deception,  whether 
durable  or  only  momentary,  in  in  ray 
judgment.     From  mj  sensee  I  have 

genuine.  Being  accmtomed  to  have 
tboBS  or  similar  aeneationn  when,  and 
only  when,  a  certain  arrangement  of 
outward  objects  a  preient  to  my 
organs,  I  have  the  habit  of  instantly, 
when  I  experience  the  sensations, 
inferring  the  eiristeoce  of  that  state 
of  outward  things.  This  habit  has 
become  so  powEfful,  that  the  infer- 
ence, performed  with  the  speed  and 
certainty  of  an  instinct,  ia  confounded 
with  intuitive  perceptions.  When  it 
ia  correct,  I  am  unconscious  that  it 
ever  needed  proof ;  even  when  I  know 
it  to  be  incorrect,  I  cannot,  without 
conaiderable  effort,  abstain  from 
making  it.  In  order  to  be  aware 
that  it  is  not  made  by  instinct  but 
by  an  acquired  habit,  I  am  obliged 
to  reflect  on  the  slow  process  through 
which  I  learnt  to  judge  by  the  eye 
of  many  things  which  I  now  appear 
to  perceive  directly  by  sight ;  and  on 
the  reverse  operation  performed  by 
persons  learning  to  draw,  who  with 
difficulty  and  lobour  divest  them- 
selves of  their  acquired  perceptjons, 
and  learn  afresh  to  see  things  as  they 
appear  to  the  eye. 

It  would  be  easy  to  prolong  these 
illustrations,  were  there  any  need  to 
expatiate  on  a  topic  so  copiously  ex- 
emplified in  varions  popular  works. 
From  the  examples  already  given,  it 
is  seen  sufficiently  that  the  individual 
facts  from  which  we  collect  our  in- 
ductive generalisations  are  scarcely 
ever  obtained  by  observation  alone. 
Obeervation  extends  only  to  the  sen- 
aations  by  which  we  recognise  objects; 
but  the  propositions  which  we  make 
use  of,  either  in  science  or  in  common 
life,  relate  mostly  to  the  objects  them- 
selves. In  every  act  of  what  is  called 
observation,  there  ia  at  least  one 
inference — from  the  sensations  to 
the  presence  of  the  object ;  from 
the  marks  or  diagnostics  to  the 


tire  phenomenon.  And  hence,  among 
other  consequences,  follows  the  seem- 
ing paradox  thot  a  general  proposi- 
tion collected  from  particulars  is  often 
more  certainly  true  than  any  one  of 
the  particular  propositions  from  which, 
by  an  act  of  induction,  It  was  inferred. 
For  each  of  those  particular  (or  rather 
singular)  propositions  involved  an  in- 
ference from  the  impression  on  the 
senses  to  the  fact  which  caused  that 
impression  ;  and  this  inference  mny 
have  been  erroneous  in  any  one  of  the 
instances,  but  cannot  well  have  been 
erroneous  in  all  of  them,  provided 
their  number  was  sufficient  to  elimi- 
nate chance.  The  oonclnsion,  there- 
fore, that  is,  the  general  proposition, 
may  deserve  more  complete  reliance 
than  it  would  be  safe  to  repose  in  any 
one  of  the  inductive  premises. 

The  logic  of  observation,  then,  con. 
sists  solely  in  a  correct  discrimination 
between  Uiat,  in  a  result  of  observa- 
tion, which  has  really  been  perceived, 
and  that  which  is  an  inference  from 
Che  perception.  Whatever  portion  is 
inference,  is  amenable  to  the  roles  of 
induction  already  treated  of,  and  re- 
quires no  further  notice  here ;  the 
question  for  us  in  this  place  is,  when 
all  which  is  inference  is  taken  away, 
what  remains.  There  remoina,  in  the 
first  place,  the  mind's  own  feelings 
or  states  of  conaciousneaa,  namely,  its 
outward  feelings  or  sensations,  and 
its  inward  feelings  — its  thoughts, 
emotions,  and  v<uitions.  Whether 
anything  else  remains,  or  all  else  is 
inference  from  this ;  whether  the 
mind  is  capable  of  directly  perceiv- 
ing or  apprehending  anything  except 
states  of  its  own  conscionsneas— is  a 
problem  of  metaphysics  not  to  be  dis- 
cussed in  this  place.  But  after  ex- 
cluding all  questions  on  which  meta- 
physicians differ,  it  remains  true,  that 
for  most  purposes  the  disoriraination 
we  are  cJled  upon  practically  to  ex- 
ercise is  that  between  sensations  or 
other  feelings,  of  our  own  or  of  other 
people,  and  inferences  drawn  from 
them.  And  on  the  theory  of  Obaerva. 
tion  this  is  all  which  seems  necessai'; 
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to  be  Bftid  for  the  pui^KMe*  of  the 


aeiitw 

S  3-  V,  in  the  Biaiplest  observation, 
or  in  what  puoea  for  ench,  there  ia  a 
large  part  which  is  not  obaervatioa 
but  BOmething  else,  so  in  the  (impleat 
description  of  Mt  obserratioii,  there 
is,  Nid  must  always  be,  rnuah  more 
asserted  than  is  contained  in  the  per- 
ception itself.  We  cannot  deacriba  a 
fact  without  implying  more  than  the 
fact.  The  perception  is  only  of  one 
individual  thing ;  but  to  describe  it 
is  to  affirm  a  coaneotion  between  it 
and  every  other  thing  which  i*  either 
denoted  or  connoted  by  any  oE  the 
terms  used,  To  begin  with  an  ex- 
ample, than  which  none  oan  be  con- 
ceived more  elementaiy  i  I  have  » 
sensation  of  light,  and  I  endeavour 
to  describe  it  by  saying  that  I  see 
something  white.  In  saying  this,  I 
do  not  solely  affirm  my  eensation  ;  I 
also  olaea  it.  I  assart  a  resemblance 
between  the  thing  I  see,  and  sill 
things  whidi  I  and  others  are  acoua- 
tcmed  to  call  white.  I  assert  that  it 
resembles  them  in  the  oiroumstance 
in  which  they  all  resembls  one  an- 
other, in  that  which  is  the  ground  of 
their  being  called  by  the  name.  This 
is  not  merely  one  way  of  describing 
an  observation,  but  the  only  way. 
IE  I  would  either  raster  my  obser- 
vation for  my  own  future  me,  or  nuke 
it  known  for  the  benefit  of  others,  I 
must  assert  a  resemblance  between 
the  fact  which  I  have  observed  and 
something  tdse.  It  la  inherent  in  a 
description,  to  be  the  statement  of  a 
resemblance,  or  resemblanoes. 

We  thus  see  that  it  ia  impossible 
to  express  in  words  any  result  of  ob- 
servation without  performing  an  act 
possessing  what  Dr.  Whewell  considers 
to  be  characteristic  of  Induction. 
There  is  always  something  introduced 
which  wsa  not  included  in  the  obser- 
vatiim  itself;  some  conception  com- 
mon to  the  phenomenon  with  other 


more  than  that  one  observation ;  with- 
ont  assimilating  it  to  other  phenomena 
already  observed  and  classified.  But 
this  identification  of  an  object — this 
reoognition  of  it  as  possessing  certain 
known  cbancteriatiu—hasneverbeen 
confounded  with  laduotion-    It  is  an 


perception  of  teMmblanoea,  ob- 
tained  by  oomparisoo. 

These  reseniblaiHes  ar«  not  always 
apprehended  direotly,  by  merely  oom- 
paring  the  object  dswrved  with  some 
other  preeent  object,  or  with  our  re- 
collection of  an  object  which  is  absent. 
Thay  are  often  aHtertwned  through 
intermediate  marks,  that  is,  deduo- 
tively.  In  describing  same  new  kind 
of  animal,  suppoee  me  to  say  that  it 
measures  ten  feet  in  length,  from  the 
forehead  to  the  extremity  of  the  tail. 
I  did  not  ascertain  th\e  by  the  unas- 
sisted eye.  J  bad  a  two.foot  nd» 
which  I  applied  to  the  object,  and, 
as  we  HHnmonly  say,  measured  it ; 
an  operation  which  was  not  wholly 
manoal,  but  partly  alio  mathematical, 
involving  the  two  propositions,  ITive 
times  two  is  ten,  and  Things  which 
are  equal  to  the  same  thing  are  equal 
to  one  another.  Hence,  the  fact  that 
the  animal  is  ten  feet  long  is  not  an 
immediate  perception,  but  a  conclu- 
sion from  reasoning ;  the  minor  pre- 
mises alone  being  furnished  by  olwer- 
vatioD  of  the  objeot.  Nevertheless, 
this  ia  called  an  observation,  or  a 
description  of  the  animal,  not  an  in- 
duction respecting  it. 

To  pass  at  once  from  a  very  eimpte 
to  a  very  complen  example ;  I  affirm 
that  the  earth  is  globular.  The  as- 
sertion is  not  gnninded  on  direct  per- 
ception ;  for  the  figure  of  the  earth 
cannot,  by  ns,  be  directly  perceived, 
though  the  assertion  would  not  be 
true  nnleaa  circumstances  could  be 
supposed  under  which  ita  truth  could 
be  so  perceived.  That  ttio  form  of  the 
earth  is  globular  ia  inferred  from  cer- 
tain marks,  at,  for  fnatance,  from  this, 
that  its  shadow  thrown  upon  the  moon 
ia  ciroular  ;  or  this,  that  on  the  sea,  or 
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nay  exbenave   pliiin,  our  horizon  la 

Blvnyfi  a  circle ;  either  of  which 
tnarkB  ii  incompatible  with  anj  othtr 
thnn  a  ghibuhhr  form,  1  ftssert  fur- 
ther, that  the  earth  is  that  ptuiioular 
kind  of  globe  which  ie  termed  an 
oblate  spheroid,  beoauBS  it  is  fucnd 
by  meamrtnient  in  tha  direction  of 
the  meridian  that  the  length' on  the 
■urfacB  of  the  earth  which  mbtenda  a 
(fiven  angle  «.t  ite  centre  diminlfhae 
aa  we  recede  from  the  eqnator  and 
approach  the  poles.  But  these  pro- 
poflitiona,  that  the  eaith  in  globular, 
and  that  it  is  an  oblate  spheroid, 
■■eert,  each  cf  them,  au  individual 
lact,  in  its  own  natnra  capable  of 
bejn^  perceived  by  the  senseB  when 
the  requisite  orf^ans  and  tha  neceeaar; 
position  are  sappnsed,  and  only  not 
actually  perceiied  because  those  or- 
gans and  that  pontion  are  wanting. 
This  identificatioa  of  the  earth,  iint 
as  a  globn,  and  next  as  an  oblate 
►pheroid,  whioh.  It  ths  faot  could  hare 
been. seen,  would  have  been  called  a 
description  of  the  figure  of  the  earth, 
may  without  impropriety  be  so  called 
when,  instead  of  liing  aeen,  it  is  in- 
ferred. But  wa  could  not  without 
impropriety  call  either  of  these  aaaer- 
tions  an  Induction  from  facts  reBpect- 
ing  the  earth.  They  are  not  general 
propositionB  oolleated  from  particular 
faott,  hut  particular  facts  deduced 
from  general  propositions.  Tbey  are 
conclusioHB  obtained  deductively  from 
premises  originatingin  indnction  t  but 
of  these  premises  some  were  not  ob- 
tained by  observation  o(  the  earth, 
nor  had  Buy  peculiar  reference  to  it. 

If,  then,  the  truth  reepecting  the 
figure  of  the  earth  Is  not  an  induction, 
why  ahould  the  truth  respecting  the 
tigureof  theearth'BMbitbeBO?  The 
two  cases  Only  differ  m  thie,  that  the 
form  of  the  orbit  waa  not,  like  the 
form  of  the  earth  itself,  deduced  by 
ratiocination  from  facts  which  were 
mark>  of  elllptioity,  but  was  got  at  by 
boldly  gaeaaing  that  the  path  was  an 
ellipse,  and  hnding  afterwards,  on 
examination,  that  ths  obaervattons 
were  iq  harmony  with  the  hypotheais. 


According  to  Dr.  Whewell,  however, 
this  process  of  guessing  and  verifying 
our  guetises  is  not  only  inilaction,  but 
the  whole  of  induction ;  no  other  ex- 
position can  be  given  trf  that  It^cal 
operation.  That  he  is  wron^  in  tha 
latter  assertion,  the  whole  of  the  pre- 
oeding  Book  has,  I  hope,  sufficiently 
proved  i  and  that  the  proceos  by 
which  the  ellipticity  of  the  planetary 
'  ite  WOB  asoertained  is  not  induc- 
I  at  all  was  attempted  to  be  shown 
the  second  chapter  of  the  same 
Book.*  We  are  now,  however,  pre- 
pared to  go  more  into  the  heart  of 
tke  matter  than  at  that  earlier  period 
of  our  inquiry,  and  to  show,  not 
merely  what  the  operation  In  queatlon 
is  not,  but  what  it  is. 

§  4.    We  obserred,  in  the  second 

chapter,  that  the  proposition  "the 
earth  moves  in  an  ellipse,"  so  far  as  it 
only  serves  for  the  colligation  or  con- 
nesting  together  of  actual  olwerva- 
tions,  (that  is,  as  it  only  affirms  that 
the  observed  positions  of  the  earth 
may  be  correctly  represented  by  sb 
many  points  in  the  circumference  of 
an  imaginary  ellipea, )  la  not  an  induc- 
tion, but  a  descnption  ;  it '  is  an  in- 
duction only  when  it  affirms  that  the 
intermediate  pontions,  of  which  there 
has  been  no  direct  ubsarTation,  would 
be  found  to  correspond  to  the  re- 
maining poinla  of  the  same  elliptic 
circumference.  Now,  though  thin 
real  induction  is  one  thing  and  the 
description  another,  we  are  in  a  very 

duction  before  wa  have  obtained  the 
description,  and  after  it.      For  inas- 
much at  the  description,  like  all  other 
dfBcriptions,  oontaina  the  asBertion  of 
a  reeemblanoa  between  the  phenome- 
non deacribed  and  some''''         ' 
in  pointing  out  something 
series  of  observed  places 
resemblea,  it  points  out  sc 
which  the  sereral  places 
agree.      If  the  aeries  of  p 
spond  to  as  many  points  c 
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the  places  themeelves  agree  in  being 
aituftted  in  that  ellipse.  We  have, 
therefore,  by  the  eame  process  which 
pave  us  the  descriptiun,  ubtained  the 
requisites  for  an  induction  by  the 
Method  of  Agreement  The  succea- 
sive  observed  places  of  the  earth 
being  conBidered  as  effects,  and  its 
motioa  as  the  c&nae  which  produces 
them,  we  Rnd  tbot  (hose  effects,  that 
is.  those  placen,  agree  in  the  circum- 
stance of  being  in  an  eUipse.  We 
conclude  that  the  renuining  effects, 
the  places  which  have  not  been  ob- 
served, agree  in  the  name  circum- 
Btance,  and  that  the  lata  of  the  motion 
of  the  earth  is  motion  in  an  ellipse. 

The  Colligation  of  Facts,  therefore, 
by  means  of  hypothesis,  or,  as  Dr. 
Whewell  prefers  to  say,  by  means  of 
Conceptions,  instead  of  being,  as  he 
supposes.  Induction  itself,  t^es  its 
proper  place  among  operations  sub- 
Bidiwy  to  Induction.  All  Induction 
Kupposee  that  we  have  previously 
compared  the  requisite  number  of 
individual  instances,  and  ascertiuued 
in  what  circumstances  they  agree. 
The  CoUigatJon  of  Facts  is  no  other 
than  this  preliminary  operation.  When 
Kepler,  after  vainly  endeavouring  to 
connect  the  observed  places  of  a  planet 
by  various  hypotheses  of  circular  mo- 
tion, at  last  tried  the  hypothesis  of 
an  eUipse  and  found  it  answer  to 
the  phenomena ;  what  he  really  at- 
tempted, fiist  unsuccessfully,  and  at 
last  successfully,  was  to  discover  tha 
circumstance  in  which  all  the  ob- 
served positions  of  the  planet  agreed. 
And  when  he  in  like  manner  con- 
nected another  set  of  observed  facts, 
the  periodic  times  of  the  diS< 
planets,  by  the  proposition  that  the 
squares  of  the  times  are  proportional 
to  the  cubes  of  the  distances,  what 
he  did  was  simply  to  ascertain  ' 
property  in  which  the  periodic  times 
of  all  the  different  planets  agreed. 

Since,  therefore,  all  that  is  true  and 
to  the  purpose  in  I>r.  Whewell's  doc- 
trine of  Conceptions  might  be  fully 
expressed  by  toe  more  familiar  term 
Hypotheua ;   and  since  his  Colliga- 


tion of  Facts  by  means  of  appropriate 

Conceptions  is  but  the  ordinary  pro- 
cess of  finding  by  a  comparison  of 
phenomena  in  what  consists  their 
agreement  or  resemblance ;  I  would 
willingly  have  confined  myself  to  those 
better  understood  expressions,  and 
persevered  to  the  end  in  the  same 
abstinence  which  I  have  hitherto  ob- 
served from  ideological  discussions  ; 
considering  the  mechanism  of  our 
thoughts  to  be  a  topic  distinct  from 
and  irrelevant  to  the  principle*  and 
rules  by  which  the  trustworthiness  of 
the  results  of  thinking  is  to  be  esti- 
mated Since,  however,  a  work  of  such 
high  pretensions,  and,  it  must  also  be 
said,  of  BO  much  real  merit,  has  rested 
the  whole  theory  of  Induction  upon 
such  ideological  considerations,  it 
seems  necessary  for  others  who  fol- 
low ',  to  claim  for  themselves  and 
their  doctrines  whatever  position  may 
properly  belong  to  them  on  the  same 
metaphysical  ground.  And  this  is  the 
object  of  the  succeeding  chapter. 


CHAPTER  IL 


g  I.  Thb  metaphysical  inqniry  into 

the  natui«  and  composition  of  what 
have  been  called  Alitract  Ideas,  or, 
in  other  words,  of  the  notions  which 
answer  in  the  mind  to  classes  and  to 
general  names,  belongs  not  to  Logic, 
but  to  a  different  ecience,  and  one 
purpose  does  not  require  that  we 
should  enter  upon  it  here.  We  are 
only  concerned  with  the  UDiversally 
acknowledged  fact  that  such  notions 
or  conceptions  do  eiiet.  The  mind 
can  conceive  a  multitude  of  individual 
things  as  one  assemblage  or  class  ;  and 
genial  names  do  really  suggest  U 


tionB,  otherwise  we  could  ni 
names  with  conscionsness  of  a  mean- 
ing.    Whether  the  idea  called  up  by 
general  name  is  composed  of  thie 
In  which   all 
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the  individuals  denoted  by  the  name 
agree,  anil  of  no  others,  (which  is  the 
doctrine  of  Locke,  Brown,  and  the 
Conceptualists  ;)  or  whether  it  be  the 
iden  of  Botne  one  of  those  individuals, 
clothed  iu  its  individualising  pecu- 
liarities, but  with  the  accompanying 
knowledge  that  those  peculiarities  are 
not  properties  of  the  class,  (which  is 
the  doctrine  of  Berkeley,  Mr.  Bailey,' 
and  the  modern  Nominalists ;)  or 
whether  (as  held  by  Mr.  James  Mill) 
the  idea  of  the  cla«s  ia  that  of  a  mis- 
cellaneous asserablage  of  individuals 
belonging  to  the  class  ;  or  whether, 
finally,  it  be  any  one  or  any  other  of 
all  these,  according  t«  the  accidental 
circnnistances  of  the  case  ;  certain  it 
is,  that  some  idea  or  mental  concep- 
tion is  suggested  by  a  general  name, 
whenever  we  either  hear  it  or  employ 


And  this,  which  we  may  call  if  we 
please  a  general  idea,  repreitTiia  in  our 
minds  the  whole  claas  of  things  to 
which  the  name  is  applied.  When- 
ever we  think  or  reason  conceming 
the  class,  we  do  so  by  means  of  this 
idea.  And  the  voluntary  power  which 
the  mind  has  of  attending  to  one 
part  of  what  is  present  to  it  at  any 
moment,  and  neglecting  another  part, 

nnd  conclusions  reelecting  the  class 
unaffected  by  anything  in  the  idea 
or  mental  image  which  is  not  really, 
or  at  least  which  we  do  not  really 


me  idei  through  which  wo  am,  to  ah 
idh,  and  not  solelr  of  ui  Individual  mem- 


believe  to  be,  common  to  the  whole 

There  are,  then,  such  things  as 
general  conceptions,  oc  conceptions 
by  means  of  which  we  can  think 
generally  ;  and  when  we  form  a  set 
of  phenomena  into  a  class,  that  is, 
when  we  compare  them  with  one 
another  to  ascertain  in  what  they 
agree,  some  general  conception  is  im- 
plied in  this  mental  operation.  And 
inasmuch  as  such  a  comparison  Is  a 
necessary  preliminary  to  Induction, 
it  is  most  true  that  Induction  could 
not  go  on  without  general  concep- 

9  2.  But  it  does  not  therefore  fol- 
low that  these  general  conceptions 
mast  have  eidsted  in  the  mind  pre- 
viously to  the  comparison.  It  is  not 
a  law  of  our  intellect,  that,  in  com- 
paring things  ivith  each  other  and 
taking  note  of  their  agreement,  we 
merely  recognise  as  realised  in  the 
outwuxi  world  something  that  we 
already  had  in  our  minds.  The  Con- 
ception originally  found  its  way  to  us 
as  the  rendt  of  such  a  comparison. 
It  was  obtained  (in  metaphysical 
phrase)  by  abttraction  from  individual 
things-  These  things  may  be  things 
which  we  perceived  or  thonght  of  on 
former  occasions,  but  they  may  also 
be  the  tbini^  which  we  ace  perceiving 
or  thinking  of  un  the  very  occasion. 
When  Kepler  compared  the  observed 
places  of  the  planet  Mors,  and  found 
that  they  agreed  in  being  points  of  an 
elliptic  ciicumference,  he  applied  a 
general  conception  which  wasalready 
in  his  mind,  having  been  derived 
from  his  former  experience.  But  this' 
is  by  no  means  uuiversally  the  case. 
When  we  compare  several  objects 
and    find    liiem    to  a  -      >    - 

white,    or    when    we 
various  species  of  ruiiii 


I  have  ei 


d  rathe 


iBded  "The  Doctrine 
aneial  NotLona,"  which 
ews  on  the  subject. , 
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Mid  Hnd  Uinn  to  tgree  in  being  doven- 
footed,  ws  have  just  as  much  a  gena- 
■«1  OonOBption  in  uur  mindi  at  Kepler 
hkd  in  hia  t  ^e  have  the  onnoeption 
ot  a  "  vhite  thing,"  or  the  oonoeption 
of  a  "cdovan- footed  aoiniaL"  But 
no  ons  Buppose*  that  we  necenorily 
bring  these  coneeptions  with  us,  and 
tupeiHnduce  them  (to  adopt  Dr.  Whe- 
well'i  Bxprowion)  upon  the  fants  [  be- 
cauto  in  thew  simple  oases  every- 
body sees  that  the  very  act  of  com- 
parison which  ends  in  our  rannocting 
the  facts  b;  means  of  the  oonaeptinn 
may  be  the  sourcs  from  which  we 
derive  the  conception  itaelf.  If  we 
had  never  seen  any  white  object  or 
had  never  semi  any  Dloven-fDoted 
animal  tieCore,  ws  should  at  the  sa 
time  and  by  the  same  mental  act 
quire  the  idea  and  employ  it  for  t^e 
colligation  of  the  observod  pheDomatiit. 
Kapler,  on  the  contrary,  really  had  to 
bring  the  idea  with  him  and  enpenn- 
duce  it  upon  the  facts  ;  he  could  not 
evolve  it  out  of  Uiem  ;  if  he  had  not 
already  had  tbs  idea  ha  would  not 
have  been  able  to  acquire  it  by  a  ■ 
pnrison  of  the  planet's  positions. 

the  idea  of  an  ellipse  could  have  been 
acquired  from  the  patlis  of  the  ptanete 
as  effectually  ai  from  anything  else,  if 
the  paths  had  not  happened  to  be  in- 
visible. IE  the  planet  had  left  a 
visible  track,  and  we  had  been  ao 
placed  that  we  co«Id  see  it  at  the 
proper  angle,  we  might  have  ab- 
stracted our  original  idea  of  an  ellipee 
from  the  planetary  orbit  Indeed, 
every  ccmoeption  which  can  be  made 
the  instrument  for  connecting  a  eet 
of  facts  might  have  been  originally 
evolved  from  thow  vary  facta.  The 
conception  is  a  conception  of  aome- 
thing  ;  and  that  which  it  is  a  concep- 
tion of  is  really  in  the  facta,  and 
might,  under  some  Bupposable  oiroum- 
Btanoea,  or  by  some  auppoaable  exten- 
sion of  the  faculties  which  we  actually 
possess,  have  been  detected  in  them. 
And  not  only  is  this  olwam  in  itself 
possible,  but  it  actually  happena  in 
almost  oil  cases  in  which  the  obtaining 


of  the  r^ht  conception  is  a  matter  of 
any  considerable  diiliculty.  For  if 
thera  be  no  new  ouuoeption  required, 
if  one  oE  those  already  familiar  to 
mankind  will  serve  the  purpoae,  the 
accident  of  being  the  first  to  whom 
the  right  one  occuis  may  happen  to 
almbet  anybody,  at  least  In  Uie  cose 
of  a  set  of  phenomena  which  the 
whole  scientifio  world  ore  engaged  in 
attempting  to  connect.  The  honour, 
in  Kepler's  case,  was  that  of  the  ao- 
curate,  patient,  and  toilsome  calcula- 


rent  guesses,  with  the  observations  of 
Tycho  Braha;  but  the  merit  was 
very  small  of  guessing  an  ellipse  ;  the 
only  wonder  ia  that  men  had  not 
guessed  it  before,  nor  could  they  h&Te 
failed  to  do  so  if  there  hud  not  existed 
an  obstinate  A  priori  prs}udio«  that 
tiie  heavenly  bodies  must  move,  if  not 
in  a  drole^  in  some  oomlunatiou  ut 

The  really  difGoalt  caaes  are  thoae 
in  whioh  the  conception  destined  to 
oreata  light  and  order  out  of  darkneas 
and  confusion  has  to  be  sought  for 
among  the  very  phenomena  which  it 
afterwards  nerves  to  arrange.  Why, 
aooording  to  Dr.  Whewell  hims^f, 
did  the  ancients  foil  in  discovering 
the  laws  of  mechanics,  that  is,  of 
equilibrium  and  of  the  conuniinica- 
tioD  of  motion!  Because  they  had 
not,  or  at  least  had  nut  clearly,  the 
ideas  or  conceptions  of  pressure  and 
resistance,  momentum,  and  uniform 
and  accelerating  force.  And  whence 
could  they  have  obtained  these  ideas 
except  from  the  very  facts  of  equi- 
ILbrium  and  motion  ?  The  tardy  (to- 
veloproent  of  several  of  the  physical 
sciences,  (or  example,  of  optics,  elec- 
tricity, magnetism,  and  the  higher 
generalisations  of  chemistry,  be  as- 
cribes to  the  fact  that  mankind  hnd 
not  yet  pueaesned  thematilves  of  tbii 
Idea  of  Polarity,  that  is,  the  idea  of 
opposite  properties  in  opposite  dirae- 
ttons.  But  what  was  there  to  suggest 
such  an  idea,  until,  by  a  separate  ex- 
amination of  several  of  these  di£o- 
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did  present,  in  ru 
lesBt^  the  onriouB  phenomenoD  of 
oppoaita  properties  in  oppoaite  direo. 
tionel  'The  thing  was  stiperfiaiftll; 
DiHnifest  onlj  in  two  caiei,  those  of 
tiia  magnet  and  of  elecWfied  bodies  ; 
and  there  the  oonoeption  was  encum- 
bered with  thu  circumstaiice  of  mate- 
ria! pales,  or  fixed  points  in  the  bodj 
itself,  in  which  pojuts  this  oppoeition 
of  propertisa  seemed  to  ba  inherent. 
The  first  comparison  and  abstnwtion 
h»d  led  only  to  this  oonception  of 
poles  ;  Euid  if  anythiog  corresponding 
to  that  conception  had  aiisted  in  tile 
phenomena  of  chenus^j  or  optica,  the 
dlflioulty  now  justly  considered  so 
great  would  have  been  extremely 
small.  The  obicnrity  arose  from  the 
fact  th»t  the  polarities  in  obemistry 
and  optica  were  distinct  species, 
though  of  the  tame  genus,  with  the 
IMilaritles  in  electrldty  and  mag^> 
tism  ;  and  that  in  order  to  assimilate 
the  {^enomena  to  one  another  it  was 
necosary  to  compara  a  polarity  with- 
out poles,  such,  for  instanoe,  as  is 
exemplified  in  the  polarisatitm  of 
light;,  and  the  polarity  with  (a^^arent) 
poles,  which  we  sea  in  the  magnet ; 
and  to  recognise  that  these  polarities, 
while  different  in  many  other  reapects, 
agree  in  the  one  character  which  is 
eipressed  by  the  phraae,  oppoaite  pro- 
perties in  opposite  directions.  From 
the  result  of  such  a  comparison  it 
was  that  the  minds  of  scientific  men 
formed  this  new  general  conception, 
between  whicli,  and  the  first  confused 
feeling  of  an  analogy  between  some 
of  the  phenomena  of  light  and  those 
of  electricity  and  magnetism  there  is 
a  long  interval,  filled  up  by  the  labours 
and  mora  or  less  Bagacioas  suggestions 
of  many  soperior  minds. 

The  oonoeptions,  then,  which  we 
employ  for  the  colligation  an  d  method  i- 
aaticn  of  facts,  do  not  develop  them- 
selves from  within,  but  am  impressed 
upon  the  mind  from  without ;  they 
are  never  obtained  otherwise  than  by 
way  of  comparison  and  abstraotion, 


iotportant  and  the 
aes,  are  evolved  by 
abstraction  fmm  the  very  phenomena 
which  It  is  tiieir  office  to  colligate. 
I  un  tar,  however,  from  wishing  to 
imply  that  it  is  not  often  a  very  diffi- 
oult  tiling  to  perform  this  process  of 
abstraction  well,  or  that  the  siiccesa 
of  an  inductive  operation  does  not,  in 
many  cases,  principally  depend  on  the 
skill  with  whioh  we  perform  it.  Bacon 
was  quite  juetifisd  in  designating  as 
one  of  the  principal  obstacles  to  good 
induction,  general  conceptions  wrongly 
formed,  "notiones  temei«  h  rebus 
abstract™ ;"  to  which  Dr.  Whewell 
adds,  that  not  only  does  bad  abstrac- 
tion make  bad  Induction,  but  that 
in  ordsr  to  perform  induotim  well, 
we  must  have  absftracted  well ;  our 
general  conoaptions  tnuat  be  "  dear " 
uid  "appropriate"  to  the  matter  in 

§  },  In  attempting  to  show  what 
the  difficulty  in  this  matter  really  is, 
and  how  It  is  surmounted,  I  must 
beg  the  reader,  onoe  for  all,  to  bear 
this  in  mind ;  that  although,  in  dis- 
cussing the  opinions  of  a  different 
school  of  philosophy,  I  am  willing  to 
adopt  their  language,  and  t«  speak, 
therefora,  of  connecting  facts  through 
the  instrumentality  of  a  cmoeption, 
this  technical  phraseology  means 
neither  more  nor  less  than  what  is 
commonly  called  comparing  the  facts 
with  one  another  and  determining  in 
what  they  agree.  Nor  has  the  techni- 
cal expression  even  tha  advantage  of 
being  metaphysically  correot.  The 
facts  are  not  eonneeted,  except  In  a 
merely  metaphorical  acceptation  of 
the  term.  The  idtai  of  the  facts  may 
become  connected,  that  is,  we  may 
be  lead  to  think  of  them  together; 
but  this  oonsequenee  is  no  more  thsn 
what  may  be  produced  by  any  casual 
asBoolation,  What  really  takes  place 
is,  I  conceive,  mure  philosophically 
expressed  by  the  common  word  Com- 
parison, than  by  the  phrases  "to  con- 
nect"or"tosuperinduoe,"  Joraathe 
general  conception  is  itself  obtained 


OPKRATIONS  SUBSIDIARY  TO  INDUCTION. 


by  ■  iK>n]piiriHn|,o[  {xutioiilar  pbeno- 1 
inena,  bo,  when  abtaintid,  the  mode 
in  which  we  apply  it  to  other  pheno- 
inBDft  IB  again  by  comparison.  We  i 
Goiupare  pheaomena  with  each  other 
to  get  the  oonception,  and  wa  then 
compare  those  and  other  pheooiaena 
milh  the  conception.  We  gat  the 
conception  of  an  animal  (far  instance) 
by  comparing  different  animals,  and 
when  we  afterwards  Bee  a  creature 
reBembling  an  animal,  we  compare 
it  with  our  general  conception  of  an 
animal ;  and  if  it  ^rees  with  that 
general  conception,  we  include  it  in 
the  class.  The  conception  becomes 
the  type  of  comparisou. 

And  we  need  only  consider  what 
comparison  is,  to  see  that  where  thi 


and  Btill 


more  when  they  are  an 
number,  a  type  of  some  Bori 
indispensable  condition  of  the. 
pariaon.  When  we  have  to  arrange 
and  classify  a  great  number  of  objects 
according  to  their  agreements  and 
differences,  we  do  not  make  a  con- 
fused attempt  to  compare  all  with  alL 
We  know  that  two  things  are  as 
much  as  the  mind  can  easily  attend 
to  al  a  time,  and  we  therefore  fix 
upon  one  of  the  objects,  either  at 
hazard  or  because  it  offers  in  a  peculi- 
arly striking  manner  some  important 
character,  and,  taking  this  as  our 
standard,  compaTe  it  with  one  object 
after  another.  If  we  find  a  second 
Inject  which  presents  a  remarkable 
Agreement  with  the  first,  indtioing 
to  class  them  together,  the  question 
instantly  arises,  iu  what  piu-ticular 
drtumstances  do  they  agree  !  and  to 
take  notice  of  these  circumstances  is 
already  n  first  stage  of  abstraction, 

S'ving  rise  to  n  general  conception, 
aving  advanced  thus  far,  when  we 
now  take  in  hand  a  third  object,  ve 
natunJly  ask  ourselves  the  question, 
not  merely  whether  this  third  obj<  ' 
agrees  with  the  first,  but  whether 
agrees  with  it  in  the  same  circui 
etances  in  which  the  second  did  t 
other  words,  whether  it  agrees  wi 
the  general  conception  which  has  be 


obtained  by  abstraction  from  the  firBi 
and  second?  ThuB  we  see  the  ten- 
dency of  general  conceptions,  as  soon 
as  formed,  to  substitate  themselves 
as  types  for  whatever  individual  ob- 
jects previously  answered  that  pur- 
pose in  our  comparisoiia.  We  may, 
perhaps,  find  that  no  oonriderable 
number  of  other  objects  agree  with 
this  first  general  ^onoeption,  and 
that  we  must  drop  the  conception, 
and  beginning  again  with  a  different 
individual  case,  proceed  by  freab  com- 
irisons  to  a  different  general  con- 
option.  Sometimes,  again,  we  find 
that  the  same  couceptioii  will  serve, 
by  merely  leaving  out  some  of  its 
liKumatSAices ;  and  by  this  higher 
iffort  of  abstraction  we  obtain  a  still 
nore '  general  conception  ;  aa  in  the 
laseiormerly  referred  to,  the  scientific 
Tortd  rose  from  the  conception  of 
poles  to  the  general  conception  of 
opposite  properties  in  opposite  direc- 
tions ;  or  as  those  South-Sea  islanders, 
whose  conception  of  a  quadruped  had 
been  abstracted  from  hogs,  {the  only 
animals  of  that  description  which  they 
had  Been,)  when  they  afterwards  com- 
pared that  conception  with  other 
quadrupeds,  dropped  some  of  the  cir- 
cumstances,  and  arrived  at  the  more 
general  conception  which  Europeans 
associate  with  the  term. 

These  brief  remarka  contain,  I  be- 
lieve,  all  that  is  weU-grouoded  in  the 
doctrine  that  the  conception  by  which 
the  mind  arranges  and  gives  unity  to 
phenomena  must  be  furnished  by  the 
mind  itself,  and  that  we  find  the  right 
conception  by  a  tentative  process,  try- 
ing first  one  and  then  another  until 
we  hit  the  mark.  The  conception  is 
not  furnished  bi/  the  mind  until  it  has 
been  furnished  to  the  uiind  ;  and  the 
facta  which  supply  it  are  sometimes 
eitTaneoiia  facts,  but  more  often  the 
very  facts  which  we  are  attempting 
to  arrange  by  it.  It  ia  (|uite  true, 
however,  that  in  endeavouring  to 
arrange  the  facts,  at  whatever  point 
we  tegin,  we  never  advance  three 
atepa  vrithout  forming  a  general  con- 
ception,  more  or  less   distinct   and 
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prec[8e ;  and  that  thia  general  con- 
esptian  becomes  the  clue  which  we 
inBt&ntly  endeavour  to  trace  through 
the  rest  of  the  facts,  or  rather,  be- 
comes the  Btaadard  with  which  we 
thenceforth  compare  them.  IE  we 
are  not  satinGed  with  the  agreements 
which  we  discover  among  the  pheno- 
mena by  comparing  them  with  thia 
type,  or  with  some  still  more  gene- 
ral conception  which  by  an  additional 
stage  of  abstraction  we  can  form  from 
the  type ;  we  change  our  path  and 
look  out  for  other  agreements :  we 
recommence  the  comparison  from  a 
different  starting-point,  and  so  gene- 
rate a  different  set  of  general  concep- 
tions. Tbiii  is  the  tentative  process 
which  Dr.  Whewell  speaks  of,  and 
which  hati  not  unoatundly  suggested 
the  theory  that  the  conception  is  sup- 
plied by  the  mind  itself,  since  the 
different  conceptions  which  the  mind 
snccessively  tries,  it  either  already 
possessed  from  its  previous  experi- 
ence, or  they  were  supplied  to  it  in 
the  first  stage  of  the  corresponding 
act  oE  comparison ;  so  that,  in  the 
subsequent  part  of  the  procesa,  the 
conception  manifested  itself  as  some- 
thing compared  with  the  phi 
Dot  evolved  from  them. 


§  4.  If  this  be  a  correct  account  of 
the  instrumentality  of   general 

'  k    the    comparison    which 

precedes    Induction,   we 

}  translate    into   our 

.    longu^e    what    Dr.    Whewell 

means  ,by  saying  that  conceptions,  to 

be  subservient  to  Induction,  must  be 

"clear"  and  "appropriate." 

If  the  '   * 


cessorily  pre< 
e  now  able   t 


real  agreement  among  the  pheno- 
mena ;  if  the  comparison  which  we 
have  made  of  a  set  of  objects  has  led 
us  to  class  them  according  to  real 
resemblances  and  differences  ;  tlie 
conception  which  does  this  cannot 
fail  to  be  appropriate,  for  some  pur- 
pose or  other.  The  question  of  appro- 
priatenesa  is  relative  to  the  particular 
object  wa  have  in  view.  As  aoc 
by  our  comparison,   we  have  1 


tained  some  agreement,  something 
which  can  be  predicated  in  common 
number  of  objects,  we  have  ob- 
tained a  basis  on  which  an  inductive 
process  is  capable  of  being  founded. 
But  the  agreements,  or  the  ulterior 
consequences  to  which  those  agree- 
ments lead,  may  be  of  ver^  different 
degrees  ,of  importance.  If,  for  in- 
stuice,  we  only  compare  animals  ac- 
cording to  their  colour,  and  class  those 
together  which  are  coloured  alike,  we 
form  the  general  conceptions  of  a 
',  a  black  animal,  kn., 
mceptiona  legitimately 
formed  ;  and  if  an  induction  were  to 
be  attempted  concerning  the  canaes 
of  the  colours  of  animals,  this  com- 
parison would  be  the  proper  and 
necesaary  preparation  for  such  an 
induction,  but  would  not  help  us 
towards  a  knowledge  of  the  laws  of 
,ny  other  of  the  properties  of  animals ; 
vhile  if,  with  Cuvier,  we  compare  and 
class  them  according  to  the  structure 
of  the  skeleton,  or,  with  Blainville, 
according  to  the  nature  of  their  out- 
ward integuments,  the  ^reements 
and  differences  which  are  observable 
these  respects  ore  not  only  of  much 
greater  importance  in  themselves,  but 
marks  of  agreements  and  diSer- 
a  In  many  other  important  parti- 
culars of  the  structure  and  mode  of 
life  of  the  animals.  If,  therefore,  tho 
study  of  their  structure  and  habits  bo 
our  object,  the  conceptions  generated 
by  these  last  comparisons  ore  far  more 
"appropriate"  than  tbotm  generated 
by  the  former.  Nothing,  other  than 
this,  can  be  meant  by  the  appropriate- 
ness of  a  conception. 

When  Dr.  Whewell  says  that  the 
the  Bchoolmi 


inqnii 


the  retd  law  of  a  phenomer 
they  applied  it  to  an  in 
'inatead  of  an  appropriate 


n  that  il 


oE  the  pi 
what  tbos 
agreed,  they  missed  the 
points  of  agreement,  an 
upon  such  as  were  either 
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:  agreemeDte 


e  eomparatlTely 

trifling,  »nd  b»d  no  coimection  with 
the  phenonMiioD  the  lavof  which  vm 

Ajiatotle,  phi]oicf)hiRlDg  on  the 
Hubject  of  motion,  remulod  that  cer- 
tain motions  apparentl;  take  pUoe 
Hpoataneauaty  t  bodia>  fall  to  the 
ground,  flams  ascendB,  bubbles  of  ati 
nse  in  water,  be. :  and  these  ha  called 
natural  motions  |  while  othara  aot 
only  never  take  plaos  without  inter- 
nal incitement,  but  even  when  such 
incitement  is  applied  tend  tpontane- 
iinsly  to  ceue ;  which,  to  distinguish 
them  from  the  former,  he  called  vio- 
lent motirHU.  Nnw,  in  comparing 
the  Bo-caDed  aaturat  motions  with 
one  another,  it  appeared  to  Aristotle 
that  tiiey  agreed  in  one  oircumatance, 
namely,  that  the  body  which  moved 
(or  seemed  to  raore)  spontaneously 
was  movingf  tovMrdi  Ut  ovm  pUKt; 
meaning  thereby  the  place  from 
whence  it  originally  come,  or  the 
plaoe  where  a  great  quantity  of  matter 
similar  to  itnJf  waa  attembled.  In 
the  other  clasH  of  moMona,  aa  when 
bodiea  are  thrown  up  In  the  air,  they 
■re,  Ml  the  contrary,  moving  from 
thur  own  jdaee.  Now,  this  ooncep- 
tion  of  a  body  moving  townrda  its 
own  pJace  may  justly  be  considered 
inappropriate  ;  because,  though  it  ex- 
presses a  olrcnmatance  really  found 
in  some  of  the  most  familiar  Instances 
of  motioa  apparently  epontiuaeoiis,  yet, 
flret,  there  are  many  other  eosaa  of 
such  nintlcn,  in  which  that  circnm- 
etaoca  \h  absent :  the  motion,  for 
instance,  of  the  earth  and  planets. 
Hecmdly,  even  when  it  ia  present,  the 
mt^ion,  on  rioeer  examinotkia,  would 
often  bis  sees  not  to  be  spofltaneons  : 
OS,  when  ail  riaes  In  water,  ft  doM 
not  rise  by  its  own  natnre,  bat  is 
poshed  up  by  the  eoperior  weight  of 
the  water  whidi  presses  upon  it. 
Finally,  there  are  many  eases  In 
which  the  spontaneous  iDotion  takes 
place  in  the  contrary  direction  to 
irhot  the  tbecoy  oonsiders  as  the 
body'a  awm  jdace ;  '     '    "  " 


a  fog  rises  from  a  lalte,  or  when  water 
dries  np.  The  agreement,  therefore, 
whiob  Aristotle  selected  as  his  prin- 
ciple of  olasaifioation  did  not  extend 
to  all  oases  of  the  phenomenim  be 
wanted  to  study,  spontaneous  motion  ; 
while  it  did  include  oases  of  the  ab- 
sence of  the  pheniHneDon,  eases  of 
motion  not  spoDtaneons.  llie  con- 
option  was  hence  "inappropiiatei" 
We  may  add  that,  tn  the  case  in 
question,  no  eonoeption  would  be 
appropriate ;  tb«re  is  no  agreement 
which  runs  through  all  the  cases  of 
spontaneous  or  apparently  sponta* 
neons  motion  and  no  others :  they 
cannot  be  brought  under  one  law  ;  it 
la  a  ease  of  Plurality  of  Cauets.* 

S  ;.  So  mndi  for  tlie  £tst  of  Dr. 
Wbewell's  conditions,  that  concep- 
tions must  be  apptopriata  The  se- 
cond is,  that  they  shall  be  "dear;" 
and  let  ns  consider  what  this  implies 
Unless  tbe  conception  eorreapottda  to 
a  real  ogteentent,  it  bos  a  worse  defeat 

'  OtliL^r  Giramplea  of  Inappropriate  con- 
certiotis  are  given  by  Dr.  Whewell  (PkiL 


the  lever,  "by  applying  tlio  inap- 

m  of  tba  Eimle:  th<r  lallkl  In 
IB;  the  Jarm  at  the  tumiiwus  ^lot 
the  sun  ehmini;  thro — ■-  -  ■— ■- 


evai'a  iiigiit ',  tjuy 
°a,ei  aas 


I  to  no  BarpoM 
UtionolbodlcSB 


qualities  dE  the  cumpouDd."  But  In  then 
cnaca  there  Is  mors  than  an  Snappropriata 
conception;  thsTfl  i»  a  falsa  cDoeeptloii ; 
one  wUeh  baa  no  piBtatyps  la  usturs, 
nothinBCorMBpondiiigtoitlu  facta.  This 
is  evident  in  the  last  two  oiamplea,  and  is 

Suallytnio  iu  the  fiist;  the  "propertlas 
thecireU,"  which  were  rcternd  to,bstng 
purely  lantasUcaL    Tlisre  is.  tbenlore,  u 


^ora  general  law,  that  is^ 
wholly  Imaginaiy. 
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the  pheuomaua,  therefoie,  wfalch 
are  attempting  to  connect  by  moons 
of  the  couoeptioii,  ive  mnrt  luppoae 
that  tbers  really  ia  tut  agreement, 
and  that  the  conception  a  n  conoep- 
tion  ot  that  agreement.  In  order, 
then,  that  it  may  be  clear,  tbe  only 
requiwte  ia,  that  we  shall  know  ex- 
actly in  vhat  the  agreement  ooa- 
eistB ;  that  it  shall  have  Jwen  rare- 
full  j  observed  and  acoiuaWy  ramam- 
bered.  We  are  said  not  to  have  a 
clear  conception  of  the  reeemblanot 
among  a  Bet  of  objeota  vben  we  hare 
only  a  general  feeling  that  they 
resemble,  without  having  analysed 
their  reqemblanae,  or  peroaived  in 
what  points  it  consists,  and  fixed  in 
our  memory  an  exact  reeollectiim  of 
those  points.  This  want  of  clearness, 
or,  as  it  may  be  otherwise  called, 
this  vaguenesa,  in  the  general  con- 
ception, may  be  owing  either  to  our 
having  bo  aocunite  knowledge  of  the 
objects  tbemaelree,  or  merely  to  our 
not  bavii^  earefully  eompated  them. 
Thus  »  person  may  have  no  clear 
idea  of  a  ship  became  be  has  never 
seen  one,  or  bt^cause  be  remembers 
but  little,  and  that  faintly,  ot  what 
he  has  seen.  Or  he  may  have  a  per- 
fect knowledge  and  remembranoe  of 
many  shipa  of  various  kinds,  frigates 
among  the  rest,  but  he  nay  have  no 
clear,  but  only  a  confused  idea  of  a 
frigate,  because  he  has  never  been 
told,  and  has  not  oonTpaced  them 
sufficiently  to  have  remartied  and  re- 
niembered  in  what  particular  points 
a  frigate  differs  from  some  other  kind 
of  ship. 

It  IB  not,  however,  naoesaary,  in 
order  to  have  dear  ideas,  that  we 
should  know  all  tbe  common  proper- 
ties ot  the  things  which  we  dass  to- 
gether. That  would  be  to  have  our 
conception  of  the  class  complete  as 
well  as  dear.  It  fa  sufficient  if  we 
never  elaas  things  together  without 
knowing  exactly  why  we  do  so, — with- 
out having  osoettained  exactly  what 
ngreements —  "' — '  •"  ~— '■■''- 


m«luds 


vary  from  it,  never  include  in 
the  class  anything  which  baa  not 
thoee  common  properties,  nor  exclnde 
front  it  anything  which  has.  A  clear 
conception  means  a  determinate  con- 
ception; one  which  does  not  fluctuate, 
which  is  not  one  thing  to-day  and 
another  to-morrow,  bnt  temaina  fixed 
and  invariable,  ei^cept  when,,  from  the 
progresa  of  our  knowledge  or  the  cor- 
rection of  some  error,  we  consciously 
add  to  it  or  alter  it.  A  person  of  clear 
ideas  is  a  person  who  always  knows 
in  virtus  of  what  properties  hia  ctasaes 
aiB  constituted,  what  attrlbntes  are 
connoted  by  hia  general  names. 

The  principal  requisiteil,  therefore, 
of  clear  oonctptions  are  habits  of 
attentive  observation  and  extensive 
experience,  and  a  memory  whioh  re- 
ceives and  retains  an  exact  image  of 
what  ia  observed.  And  in  proportion 
as  any  one  has  the  habit  of  iriiserving 
minutely  and  comparing  carefidly  a 
partionlar  class  of  phenomena,  and  an 
accurate  memory  for  the  results  of  tht 
observation  and  comparison,  BO  wi' 
hia  oonocptifHia  of  that  elaas  of  pht 
nomena  be  clear ;  provided  he  ha> 
the  indiapenaable  habit,  (naturally, 
however,  resulting  from  those  othei 
endowments,)  of  never  using 
names  -  without   a   precise    connota- 

A>  the  cleamesa  of  oar  coneeptionB 
chiefly  depends  on  the  tarejiilnem  and 
dceimutji  of  our  obeervtng  and  com- 
paring faculties,  so  their  ^ipropriate- 
ness,  or  rather  the  chance  we  have  of 
hitthig  upon  the  apprinviate  conoep- 
tion  In  any  case,  mainly  depends  on 
the  McCifity  of  tbe  same  faculties.  He 
who  by  habit,  gmmded  on  safficieBt 
natsr^aptitnde,  has  acqtnred  a  readi- 
ness in  oooBrately  observing  and  cran- 
pariog  phenanena,  wiH  perceive  so 
many  more  agTeeraenti  awl  will  per- 
ceive them  so  much  more  rapidly  tlian 
other  people,  that  tlie  chances  are 
muc^  greater  of  hia  perceiving,  in  any 
instanoe,  th*  i^reement  on  whicli  this 
important  consequences  depend. 
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g  6.  It  U  of  so  much  Importuice 
thntthe  part  of  the  proceia  of  invest! - 
g&ting  truth,  discUBeed  in  this  chapter, 
should  be  rightly  understood,  that  I 
think  it  is  d^irable  to  restate  the  re- 
sults we  have  arrived  at,  in  a  some- 
what different  mode  of  eipreaaion. 

We  cannot  ascertain  general  truths, 
that  is,  truths  applicable  to  classes, 
unless  we  have  formed  the  classes  in 
such  a  manner  that  general  truths  can 
be  affirmed  of  them.  In  the  formation 
of  any  class,  there  is  involved  a  con- 
ception of  it  as  a  class,  that  is,  a.  con- 
ception of  ceitun  circumstances  as 
being  those  which  characterise  the 
class,  and  distinguish  the  obji^^ 
cuuiposiiig  it  from  all  other  things. 
When  we  know  exactly  what  these 
circiuustances  are,  we  have  a  clear 
idea  (or  conception)  of  the  class,  and 
of  the  meaning  of  the  general  name 
which  designates  it.  The  primary 
condition  implied  in  having  this  clear 
idea  is  that  the  class  be  really  a 
class ;  that  it  correspond  to  a  real 
distinction ;  that  the  things  it  in- 
cludes really  do  agree  with  one  another 
In  certain  particulars,  and  differ,  in 
those  same  particular?,  from  all  other 
things.    A  person  without  clear  ideas 

under  the  same  general  names,  things 
which  have  no  common  properties,  or 
none  which  are  not  possessed  also  by 
other  things ;  or  who,  if  the  usage 
of  other  people  prevents  him  from 
actually  misclassing  things,  is  unable 
to  state  to  himself  the  common  pro- 
perties in  virtue  of  which  he  classes 
them  rightly. 

But  it  is  not  the  sole  requisite  of 
classification  that  the  classes  should 
be  real  dosses,  framed  by  a  legitimate 
mental  process.  Some  modes  of  class- 
ing things  are  more  valuable  than 
omers  for  human  uses,  whether  of 
speculation  or  of  practice ;  and  our 
clossificationa  are  not  well  made  un- 
less the  things  which  they  bring  to- 
gether not  only  agree  with  each  other 
in  something  which  distinguishes 
them  from  all  other  things,  but  agree 
with  each  other  and  differ  from  other 


things  in  the  very  circumstances  whicb 
are  of  primary  importance  for  the  pur- 
pose (theoretical  or  pracUcal)  wbicli 
we  have  in  view,  and  which  conati- 
tutes  the  problem  before  us.  In  othur 
words,  our  conceptions,  though  they 
may  be  clear,  are  not  appropriate  for 
001  purpose,  unless  the  properties  wa 
comprise  in  them  are  thoee  whitJi 
will  help  us  towards  what  we  wish  to 
understand — t.*.,  either  those  which 
go  deepest,  into  the  nature  of  the 
things,  if  our  object  be  to  underataud 
that,  or  those  which  are  most  closely 
connected  with  the  particular  property 
which  we  are  endeavouring  to  invest!- 

We  cannot,  therefore,  frame  good 

general  conceptions  beforehand.  That 
the  conception  we  have  obtained  IS 
the  one  we  want,  can  only  be  known 
when  we  have  done  the  work  for  the 
sake  of  which  we  wanted  it ;  when 
we  completely  understand  the  genenU 
character  of  the  phenomena,  or  the 
conditions  of  the  particular  property 
with  which  wa  concern  ourselves. 
General  conceptions  formed  without 
this  thorough  knowledge  are  Bacon's 
"  notioues  temeri  k  rebus  abstractte." 
Yet  such  prematura  conceptions  we 
must  be  continually  making  up  in 
our  progress  to  something  better. 
They  are  an  impediment  to  the  pro- 
gress of  knowledge  only  when  Uiey 
are  permanently  acquiesced  in.  When 
it  has  become  our  habit  to  group 
things  in  wrong  classes — in  groups 
which  either  are  not  really  classes, 
having  no  distinctive  points  of  agree- 
ment (absence  of  clear  ideas),  or  which 
are  not  classes  of  which  anything  im- 
portant to  our  purpose  can  be  predi- 
cated'(absence  of  af^-opriiUe  ideas); 
and  when,  in  the  belief  that  these 
badly  madedasses  ore  those  sanctioned 
by  Nature,  we  refuse  to  exchange 
them  for  others,  and  cannot  or  will 
not  make  up  our  general  conoeptloiu 
from  any  other  elements  ;  in  that  case 
all  the  evils  which  Bacon  ascribes  to 
his  "notiones  temergabstractte"  really 
occur.  This  was  what  the  ancients  did 
in  physics,  and  what  the  wwld  in  ffoe- , 
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rnl  doea  In  morals  and  politics  to  the 
present  day- 
It  would  thua,  in  my  view  of  the 
matter,  be  an  inaccurato  mode  of  ex- 
preuion  to  say,  that  obtaiiuiig  appro- 
priate conceptions  ia  a  condition  pre- 
cedent to  generaliwition.  Throughout 
the  whole  procesa  of  comparing  pheno- 
mena with  one  another  for  the  parpoae 
of  generalisation,  the  mind  is  trying 
tu  make  up  a  conception ;  but  the 
conception  which  it  is  trying  to  make 
up  i>  that  of  the  really  important 
point  of  agreement  in  the  phenomena. 
Aa  we  obtain  more  knowledge  of  the 
{Aenomena  themaelves,  and  of  the 
conditions  on  which  their  important 
properties  depend,  our  liewa  on  thia 
subject  naturally  alter  ;  and  thus  we 
advance  from  a  leu  to  a  more  "  appro- 
priate "  general  conception,  in  the  pro- 
gress of  our  invea^atione. 

We  ought  not,  at  the  same  time, 
(«  forget  that  tke  naUy  important 
;  agreement  cannot  always  be  dis- 
covered by  mere  comparison  of  tbu 
very  phenomena  in  question,  without 
the  aid  of  a  conception  acquired  else- 
where ;  BB  in  the  case,  so  often  re- 
ferred to,  of  the  planetary  oibite. 

The  search  for  the  agreement  of  a 
set  of  phenomena  is  in  truth  very 
similar  to  the  search  fur  a  leet  or 
bidden  object  At  firat  we  place  our- 
selves in  a  anfficientl;  commanding 
position,  and  cost  our  eyes  around  us, 
and  if  we  can  see  the  object,  it  is 
well;  if  not,  we  ask  ourselves  men- 
tally  what  are  the  places  In  which  it 
may  be  hid,  in  order  that  we  may 
there  search  for  it ;  and  so  on,  until 
we  imagine  the  place  where  it  really 
is.  And  here  too  we  require  to  have 
had  a  previous  conception  or  know- 
ledge of  thoae  different  places.  As 
in  this  familiar  process  so  in  the 
philosophical  operation  which  it  illus- 
trates, we  first  endeavour  to  find  the 
lost  object  or  recognise  the  common 
attribute,  without  conjecturally  in- 
voking the  aid  of  any  previouoly  ac- 
quired conception,  or.  in  other  words, 
o(  any  hypothesis.  Having  failed  in 
this,   we   call  upon  our   imagination 
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for  some  hypothesis  of  a  possible 
place,  or  a  possible  point  of  resem- 
blance, and  then  look  to  aee  whether 
the  facts  agree  with  the  conjecture. 

For  such  cases  something  mora  is 
required  than  a  mind  accustomed  to 
accurate  observation  and  comparison. 
It  must  be  a  mind  stored  with  gene- 
ral conceptions,  previously  acquired, 
of  the  sorts  which  bear  affinity  to 
the  subject  of  the  particular  inquiry. 
-And  much  wiU  also  depend  on  the 
natural  strength  and  acquired  cultun 
of  what  has  been  termed  tbe  scien- 
tific imagination  ;  on  the  faculty  pos- 
sessed of  mentally  arranging  known 
elements  into  new  c<anbinationi,  such 
■a  have  not  yet  been  observed  in 
nature,  though  not  ocntradictory  to 
any  known  laws. 

But  the  variety  of  intellectual  ha- 
ints,  the  purposes  which  they  serve, 
and  the  modes  in  which  they  may  be 
fostered  and  cultivated,  are  considera- 
tions belonging  to  the  Art  of  Educa- 
tion :  a  subject  far  wider  than  Logic, 
and  which  this  treatise  does  not  pro- 
feBH  to  discuss-  Here,  therefore,  the 
preaeut  chapter  may  properly  dose. 


CHAPTER  III 


g  I.  It  doea  not  belong  to  the  pre- 
sent  undertaking  to  dw^  on  the  im- 
portance of  language  as  a  medium  of 
hnman  intercourse,  whether  for  pur- 
poses of  sympathy  or  of  information. 
Nor  does  our  design  admit  of  more 
than  a  passing  allusion  to  that  great 
property  of  names  on  which  their 
functions  OS  an  intellectual  instru- 
ment are,  in  reality,  nltimately  de- 
pendent— their  potency  as  a  means  of 
forming  and  of  riveting  associations 
among  our  other  ideas  :  a  subject  on 
which  an  able    thinker*   has    thus 

"Names  are  impreBii<mi  of  sense, 

*  Ptofewir  Balu. 
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and  ai  tueb  take  the  EtriMigeit  hold 
on  the  mtnd,  «nd  of  all  other  imprea- 
aionB  can  be  most  easily  recalled  and 
retained  in  view.  They  therefore 
serve  to  give  a  point  of  attaohment  to 
nil  the  more  volatile  abjeots  of  thoi^ht 
and  feeling.  ImpreuioiU  that  when 
passed  in%ht  be  diuipated  for  ever 
are,  by  their  connection  with  lan- 
guage, always  within  reach.  Thanghts, 
of  tbemselveB,  are  perpetually  slipping 
oat  of  the  field  of  immediate  men' 
vision  !  but  the  name  abides  with  , 
and  the  utterance  of  it  restorea  them 
in  »  moment.  Words  are  the  oaa- 
todlers  of  every  product  of  mind  tera 
impremive  than  tbeTnselFes.  All 
tensions  of  humMi  knowledge,  all  i 
generalisations,  are  fiied  and  spread, 
even  unintentionally,  by  the  uie  of 
words.  The  child  growing  up  learns, 
along  with  the  vocables  of  his  mother 
tongue,  that  things  which  he  would 
have  believed  to  be  different  are,  in 
important  points,  the  same.  Without 
any  formal  Instruction,  the  language 
in  which  we  grow  up  teaches  u 
the  common  philosophy  of  the  ag( 
dlrectsus  to  observe  and  know  things 
which  we  should  have  overlooked  ;  it 
supplies  us  with  classifications  ready 
made,  by  which  things  are  arranged 
{as  far  as  the  light  of  bygone  genera- 
tions admits)  with  the  objects  to 
which  they  bear  the  greatest  total  re- 
semblance. The  number  of  general 
nHnes  In  a  langoaga,  and  the  dsgree 
of  generality  of  thoss  names,  ofilord  a 
test  of  the  knowledge  of  the  en  and 
of  the  iDtolleotual  insigbt  which  is  the 
birthright  oi  any  one  born  into  it." 

It  ia  not,  however,  of  the  functions 
of  Names,  considered  generally,  that 
we  have  lure  to  treaty  but  only  of  the 
manner  and  degree  in  which  they  a 
directly  inetrmnental  to  the  invea 
gation  of  truth ;  in  other  words. 


they  are  not.  It  has  been  imagined 
that  Naming  ia  also  a  conditioD 
equally  indispensable.  There  are 
tUnk^  who  have  held  that  lan- 
guage ia  not  solely,  according  to  * 
phrase  generally  current,  an  iiutni' 
ment  of  thought,  but  the  instrument ; 
that  names,  or  something  equivalent 
to  them,  some  spedes  of  artificial 
signs,  are  necessary  to  reasoning ; 
that  there  could  be  no  inference,  and 
consequently,  no  induction,  without 
them.  Sut  if  the  nature  of  reasoning 
was  correctly  eiplained  in  the  eariier 
part  of  the  present  work,  this  opinion 
must  be  held  to  be  on  exaggeratioDr 
though  of  an  importnut  ^th.  If 
reasoning  be  from  particulars  to  par- 
ticulars, and  if  it  oonsist  in  recognis- 
ing one  fact  as  a  mark  of  another,  or 
a  mark  of  a  mark  of  another,  nothing 
is  required  to  render  reasoning  pog. 


lible, 


which  one  af  those  two  facts  n 
the  idea  of  the  other.*  For  theee 
mental  piienomena,  as  well  as  for  tba 
belief  or  eTpectation  which  followi, 
and  by  whidi  we  recognise  as  having 
taken  plaep,  or  as  abont  to  take 
plane,  tiiat  of  which  we  have  per- 
ceived a  mark,  there  is  evidently  no 
need  of  language.  And  this  Inference 
of  one  particular  fact  from  another  ia 
a  case  of  induction.  It  is  erf  this  sort 
of  Induction  that  brutes  are  capable  | 
it  is  in  this  shape  that  luumltivated 
■  This  sentence  hsvlng  been  on-oncously 


belief  la  noChing  but  an  in 
tion,  I  QilDk  It  aeotssaiy 
exprflSH  no  themy  re«pf  cM 


siitiblsBa 


re  that  I 


§  3.  Obaervation  and  Abstraction,  g 

the  operations  which  formed  the  sub-  t 
ject  of  the  two  foregcuo);  ciiapteTE , 

are  conditions  indispensable  to  indue-  , 

tion :  there  OBD  he  no  induction  where  j 


H  snd  aMOfdstlonbaiLLg 
The  IrTeststiblD- 


in  thoo»T  **f  ^> p  — '  — 

onneGeeTi  with  tha  mibjiiot,  bais 
QUBied  at  lenotli  in  Iha  nates  to 
'   edition   of  ^r.    James    Mill's 


minds  malie  almoat  &I1  tbeic  ioduc- 
tioQB,  and  that  we  all  do  ao  in  the 
uses  in  which  familiar  eiperienca 
forces  our  conctuBioaa  upon  ua  with- 
out any  active  process  of  inquiry  on 
ODr  part,  and  in  which  the  belief  or 
expectntion  followa  the  niggeation  of 
tbe  Evidenoa  with  the  promptitude 
and  oertainty  of  an  instinct.* 

g  3.  But  though  inference  of  an  in- 
ductive ohafacter  in  poaaible  ^thout 
the  uae  of  signs,  it  oould  never,  with- 
out them,  be  carried  much  Iwyond  the 
Tsry  simple  cases  which  we  have  just 
described,  and  which  f  omi,  in  all  pro- 
bability, the  limit  of  the  reasonings 
of  those  animals  to  whom  oonventional 
language  is  unknown.  Withont  lan- 
guage, 01  something  equivalent  to  it, 
there  could  only  be  as  much  reasoning 
trtaa  aiperlence  as  can  take  place 
without  the  aid  of  general  propoai- 
tions.  Now,  though  in  strictness  we 
may  reaaon  from  patit  experience  to  a 
fresh  individoal  cage  without  the  in- 
termediate stage  of  a  general  propo- 
sition,  yet  without  general  propnai- 
tions  we  should  seldom  remember 
what  past  experience  we  have  had, 
and  scarcely  ever  what  conclusions 
that  eiperienos  will  warrant.  The 
division  of  the  inductive  prooass  into 
two  parts,  the  first  aaiwrtainiog  what 
la  amaikof  the  given  faot,  the  aeoond 
whether  in  the  new  case  that  mark 
exists,  is  natural,  and  sdentifioally 
hidiBpenaable.  '  It  Is,  indeed,  in  a 
majimty  of  cases,  rendered  necessary 
by  mere  distance  of  time.  The  er. 
perience  by  whioh  we  are  to  gnide  our 
jodgments  may  be  other  people's  ex- 
perience, little  of  whioh  o»n  be  com- 
municated to  ui  otherwisa  than  by 

■  Ur.  Baiter  n|rrOM  with  ms  In  thlDliini 

fiKnnt  to  my  nnses,  oonjotned  with  iiast 
expQrlmcA,  1  teal  aatiafied  that  BomBthiug 
lias  b^pened,  or  will  happen,  or  is  hap- 
penins  oey^nd  the  sphere  of  my  perHcnal 
,, „^  ..  , ,.1,  .^--t  pn,pr,(jtr 


,  and  ol  COUTH  u 


•At  Tiati 


a  reasoning 


ING.  4JS 

language  i  when  it  is  our  own,  it  is 
generally  experience  long  past ;  unless, 
therefore,  it  were  recorded  by  meona 
of  artificial  signs,  little  of  it  (except  in 
cs^esinvolvingourintenser  sensations 
or  emotions,  or  the  subjects  of  our  daily 
and  hourly  contemplation)  would  be 
retained  in  the  memory.  It  is  hardly 
necessary  to  add,  that  when  theinduo- 
tiva  inference  is  of  any  but  the  moat 
direct  and  obvious  nature— when  it  re- 
quires several  observations  or  experi- 
ments in  varying  circumstances,  and 
the  comparison  of  one  of  these  with 
another— it  is  impoasible  to  proceed 
a  step  without  tbe  artifioial  memory 
whioli  words  bestow.  Without  words, 
we  ahould,  if  we  had  often  seen  A 
and  B  in  immediate  and  obvious  DDD- 
junction,  expect  B  whenever  we  law 
A  ;  liat  to  discover  their  conjunotion 
when  not  obvious,  or  to  determina 
whether  it  is  really  coDEtant  or  only 
casual,  and  whether  there  is  reason  to 
expect  it  under  any  given  change  of 
circumstances,  ia  a  procesa  far  too 
complex  to  be  performed  without  soma 
contrivance  to  make  our  remembranoa 
of  our  own  mental  operations  accu- 
rate. Now,  language  is  such  a  con- 
triTanD&  When  that  inatrnmeBt  ia 
ealled  to  our  aid,  the  difficulty  ia  rs- 
dund  to  that  of  mairing  our  remem< 
branoe  of  the  meaning  of  words  accu- 
rate. This  being  secured,  whatever 
pasaea  through  our  minds  may  be 
remembered  accurately  by  pnttiiig  it 
earcfolly  into  words,  and  committing 
the  words  either  to  writing  or  to  me* 

The  function  of  Naming,  and  par> 

tioulsf  ly  of  General  Names,  in  Indue- 
tion  may  be  reoapitulated  a*  follows. 
Every  inductive  inference  which  i* 
good  at  all  is  good  for  a  whole  class 
of  cases  ;  and,  that  the  iuferenoB  may 
have  any  bettor  warrant  of  its  correct- 
neaa  than  the  mere  dinging  together 
of  two  ideas,  a  process  of  experimen- 
tation and  compariaon  is  neceaaary, 
in  which  the  whole  claaa  of  cnsea  must 
be  brought  to  view,  and  soma  nni- 
formity  inthe  course  of  nature  evolved 
and  ascertained,  since  the  eiister 
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of  mch  an  unifonnitj  is  required  aa 
B  juatification  for  dr&wing  the  infer- 

formity,  therefore,  m»y  be  asoBriained 
once  for  all ;  and  if,  being  ascertained, 
it  can  be  remembered,  it  will  serve  as 
a  formula  for  making,  in  particular 
caws,  all  such  inferences  oa  the  pre- 
TiouB  experience  will  warrant.  But 
we  can  onlj  secure  its  being  remem- 
bered, or  give  ourselves  even  a  chance 
of  carrying  in  onr  memory  any  con- 
siderable number  of  mch  unitonoi- 
ties,  by  registering  them  through  the 
medium  of  permanent  signs,  which 
[being,  (roro  the  nature  irf  the  case, 
signs  not  of  an  individual  fact,  but  of 
an  uniformity,  that  is,  of  an  indefinite 
number  of  facts  similar  to  one  an- 
other) are  general  signs,  naiversals, 
genei^  names,  and  general  proposi- 


g  4.  And  here  I  cannot  omit  to 
notice  an  oversight  committed  by 
some  eminent  thi  ulcers,  who  have 
said  that  the  causeof  our  using  general 
names  is  the  infinite  multitude  of  in- 
dividual objects,  which,  making  it 
Impossible  to  have  a  name  for  each, 
compels  us  to  make  one  name  serve 
for  many.  This  ii  a  very  limited  view 
of  the  function  of  genera]  names. 
Even  if  there  were  a  nome  for  every 
individual  object,  we  should  require 
general  names  as  much  as  we  now  do. 
Without  them  we  could  not  eipresa 
the  result  of  a  single  comparison,  nor 
record  any  one  of  the  uniformitiea 
existing  in  nature  ;  and  should  be 
hardly  Detter  oft  in  respect  to  Induc- 
tion than  if  we  had  no  names  at  all. 
With  none  but  names  of  individuals, 
(or,  in  other  words,  proper  names,) 
we  m^t,  by  pronouncing  the  name, 
suggest  tbe  idea  of  the  object,  but 
we  could  not  assert  any  proposition, 
except  the  unmeaning  ones  formed  by 
predicating  two  proper  names  one 
of  another.  It  is  only  by  means  of 
general  names  that  we  can  convey 
any  informatiDn,  predicate  an;  attri- 
bute, even  of  an  individual,  much 
more  of  a  class.   Rigorously  speaking, 


we  could  get  on  without  any  other 
genera]  names  than  the  abstract  munes 
of  attributes ;  all  our  propositions 
might  be  of  the  form  "such  an  indi- 
vidual object  possesses  such  an  attri- 
bute," or  "  such  an  attribute  is  always 
(or  never)  conjoined  ivith  such  another 
attribute,"  In  fact,  however,  man- 
kind have  always  given  general  ruunes 
to  objects  as  well  as  attributes,  and 
indeed  before  attributes;  but  the 
general  names  given  to  objects  imply 
attributes,  derive  their  whole  meaning 
from  attributes,  and  are  chiefly  use- 
ful as  the  language  by  means  of  which 
we  predicatii  the  attributes  which  they 
connote. 

It  remains  to  be  conudered  what 
principles  are  to  be  adhered  to  in 
giving  general  names,  so  that  these 
names,  and  the  general  propoeitlons 
in  which  they  Gil  a  plaoe,  may  con- 
duce most  to  the  purposes  of  Induc- 


CHAPTER  IV. 

OF    THE    BEQDiaiTia    OF    A    FHILOSO- 
PUICAL   L&NOUAGE,   AMU  THE  FSIN- 

%  I.  Ih  order  that  we  may  possess 
a  languid  perfectly  suitable  for  the 
investigation  and  expression  of  gene- 
ra] truths,  there  are  two  principal  and 
several  minor  requisites.  The  first 
is,  that  every  general  name  should 
have  a  meaning,  steadily  fixed  and 
precisely  determined.  When,  by  the 
fulfilment  of  this  ctmdition,  such 
names  as  we  possess  ore  fitted  for  the 
due  performance  of  their  functions, 
the  next  requisite,  and  the  second  in 
order  of  importance,  is  that  wa  should 
possess  a  name  wherever  one  is  needed ; 
wherever  there  is  anything  to  he  de- 
signated by  it,  which  it  is  of  import- 


Tbe  former  of  these  requiwtes  is 
that  to  which  our  attention  will  be 
exclusively  directed  in  the  present 
chapter. 
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have  a  cerbtin  Mid  knowafale  mesn- 
LDg.  Now  the  meaning  (as  haa  bu 
oCteo  been  explainedl  of  a  genetal 
oomiotative  name  reaidea  in  t£e  con- 
notation }  in  the  attribute  on  account 
of  which,  and  to  express  nhieh,  the 
name  is  given.  Tbos,  the  ouae  ani- 
mal being  given  to  all  things  nhich 
possess  the  attributes  of  vensation 
and  voluntary  motion,  the  word  con- 
notes those  attributes  eiclusivelj,  and 
they  constitute  the  whole  of  its  mean- 
ing. If  the  name  be  abetiact,  its 
denotatioa  ig  the  same  with  the  can- 
notation  of  the  corresponding  con- 
crete ;  it  deugnates  directly  the  attri- 
bute which  the  concrete  term  implies. 
To  give  B  predsa  meaning  to  general 
names  is,  then,  to  fix  ivith  Bt^dinese 
the  attribute  or  attributes  connoted 
by  each  concrete  general  name,  and 
denoted  by  the  corresponding  ab- 
stract. Since  abstract  names,  in  the 
order  of  their  creation,  do  not  pre- 
cede bnt  follow  concrete  ones,  as  is 
proved  by  the  etymological  fact  that 
they  are  almost  always  derived  from 
them,  we  may  consider  their  meaning 
s  determined  by  and  dependent 


the 


of   t 


thus  the  problem  of  giving  a  distinct 
meaning  to  general  language  is  all 
included  in  that  of  giving  a  precise 


This  ii 


leof 


created  by  scientific  inquirers  for  the 
purposes  of  science  or  art.  But  when 
a  name  is  in  common  use,  the  diffi- 
culty is  greater  ;  the  problem  in  this 
case  not  being  that  of  choosing  s  con- 
venient connotation  for  the  name, 
but  of  ascertaining  and  fixing  the 
lonnotation  with  which  it  is  already 
used.  That  this  can  ever  be  a  matter 
iif  doubt  is  a  sort  of  paradox.  But 
the  vnlgar  (including  in  that  term 
all  who  have  not  accurate  habits  of 
thought)  seldom  know  exactly  what 
assertion  they  intend  to  make,  what 
common  property  they  mean  to  ex- 
press, when  they  apply  the  same  name 
to  a  number  of  different  things.     All 


which  the  name  expresses  with  them, 
when  they  predicate  it  of  an  object, 
is  a  confused  feeling  of  resemblance 
between  that  object  and  some  of  the 
other  things  which  they  have  been 
Bccnstomed  to  denote  by  the  name. 
They  have  applied  the  name  Stone  to 
various  objects  previonaW  seen  ;  tbey 
see  a  new  object,  which  appears  to 
them  somewhat  like  the  former,  and 
they  call  it  a  stone,  without  asking 
themselves  in  what  respect  it  is  like, 
or  what  mode  or  degree  of  resemblance 
the  beat  authorities,  or  even  they  them- 
selves, require  as  a  warrant  for  using 
the  name.  Thia  rough  general  im- 
pression of  resemblance  is,  however, 
made  np  of  particular,  circumstances 
df  resemblance  ;  and  into  these  it  is 
the  business  of  the  logician  to  analyse 
it — to  ascertain  what  points  of  re- 
semblance among  the  diSennt  things 
commonly  called  by  the  name  have 
produced  in  the  common  mind  this 
vague  feeling  of  UkenesB—have  given 
to  the  things  the  similarity  of  aspect 
which  has  made  them  a  claas,  and  has 
caused  the  same  name  to  be  bestowed 
upon  them. 

But  though  general  names  are  im- 
posed by  the  vulgar  witbont  any  more 
definite  connotation  than  that  of  a 
vague  resemblance,  general  proposi- 


things  which 
And  s' 


i  wkUe  of  the 
I  denoted  by  the 
»  by  each  of  these 
a  attribute,  more  or 


Eropnsitioi 
iss  precisely  Oi 
predicated,  the  ideas  of  these  vi 
attributes  thus  become  associated  with 
the  name,  and  in  a  sort  of  uncertwn 
way  it  comes  to  connote  them  ;  there 
is  a  heeitation  to  apply  the  name  in 
any  new  case  in  which  any  of  the 
attributes  familiarly  predicated  of  the 
class  do  not  exist.  And  thus,  to  com- 
mon minda,  the  propoaitions  which 
they  are  in  the  habit  of  hearing  or 
""'""  olasa  tnakenp 


ft  of 
Let  us  take,  for 
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,  the  word  Civiliied. 
few  could  be  found,  even  among  the 
moat  educated  perHinB,  who  would 
undertake  to  lay  exactly  what  the 
term  Civilised  comiotes.  Yet  there 
ia  a  feeling  in  the  tiiinde  of  oil  whn 
use  it  that  they  are  using  It  with 
nisaning ;  and  this  meaning  is  made 
up,  in  a  confnaed  uiooner,  of  every- 
thing which  they  have  heard  or  read 
that  dvilieed  men  or  idvillaed  com- 
munities are  or  may  be  expected  to 
be. 

It  is  at  this  sta^,  ptobably,  in  the 
prugreas  of  a  concrete  name,  that  the 
coTTegpondiDg  abstract  name  gener- 
ally ooinea  into  we.  Under  the  no- 
tion tbat  the  ooncrete  name  must  of 
coune  coQTey  a  meaning,  or,  in  other 
words,  that  there  is  some  property 
common  to  all  things  which  it  denotes, 
people  give  a  name  to  this  common 
property  ;  from  the  concrete  Civilised, 
they  form  the  abstract  Civilisation. 
But  since  most  people  have  never 
compared  the  different  things  which 
are  called  by  the  concrete  name,  in 
such  a  manner  as  to  ascertain  what 
properties  these  things  hrtve  in  com- 
mon, or  whether  they  have  any  ;  each 
is  thrown  bock  upon  the  marks  by 
which  be  himself  has  lieea  accustomed 
to  be  guided  in  hia  application  of  the 
term  ;  and  these,  being  merely  vague 
hearsays  ifnd  current  phrases,  are  not 
the  same  in  any  two  persons,  nor  in 
tht.  yme  person  at  difFerent  times. 
Hence  the  word  (as  Civilisation,  for 
example)  which  professes  to  be  the 
designation  ot  the  unlcnown  common 
property,  conveys  scarcely  to  any  two 
minds  the  same  idea.  No  two  per- 
sons agree  in  the  things  they  predi- 
cate of  it ;  and  when  it  is  itself  predi- 
cated of  anything,  no  other  person 
knows,  nor  doee  the  speaker  tnmself 
know  with  precision,  what  he  means 
to  assert.  Many  other  words  which 
could  be  named,  as  the  word  honour, 
or  the  word  genlleman,  exemplify  this 
uncertainty  still  more  strikingly. 

It  needs  scarcely  be  observed  that 
general  propositions,  of  which  no  one 
can  tell  exactly   what    they  assert. 


cannot  possibly  have  been  brought 
to  the  test  of  a  correal  Induction. 
Whether  a  name  ia  to  be  used  as 
an  instrument  of  thinking,  rar  u  a 
means  ot  oonunnnicating  tbs  reanlt 
of  thought,  it  is  impeiative  to  deter- 
mine eiBCtly  the  attribute  or  attri- 
butes which  it  is  to  express :  to  giva 
it,  in  short,  a  fixed  and  aasertained 
connotation. 

S  3.  It  would,  however,  be  a  com- 
pleto  misunderstanding  of  the  proper 
ofBoe  of  B  logician  in  dealing  with 
terms  already  in  use,  if  we  were  to 
think  that  because  a  name  has  not  at 
present  an  ascertained  connotatjon,  it 
is  competent  to  any  one  to  give  it 
such  a  connotation  at  his  own  choice. 
The  meaning  of  a  term  actually  in 
use  is  not  an  arbitrary  quantity  to  be 
fixed,  but  an  unknown  quantity  to  be 
sought 

In  the  first  place,  it  is  obviously- 
desirable  to  avail  ourselves,  is  far  aa 
poasible,  of  the  associations  already 
connected  with  the  name  ;  not  en- 
joining the  employment  of  it  In  a 
manner  which  conflicts  with  all  pre- 
vious habits,  and  especially  not  so  as 
to  require  tbe  rupture  of  thoso  strong- 
est of  all  associations  between  names, 
which  are  created  by  fomiliority  with 
propositions  in  which  they  are  predi- 
cated of  one  another.  A  philosopher 
would  have  little  chance  of  baring 
his  example  followed  if  he  were  to 
give  such  a  meaning  to  his  terms  as 
should  require  us  to  call  the  North 
American  Indians  a  civilised  people, 
or  the  higher  classes  in  Europe  sa- 
vages ;  or  to  say  that  dvilised  people 
live  by  hunting,  and  savages  by  agri- 
culture. Were  there  no  other  reason, 
the  extreme  difEculty  ot  effecting  so 
complete  a  revolution  in  speech  would 
be  more  than  a  sufficient  one.  The 
endeavour  should  Ije  that  all  generally 
received  propositions  into  which  the 
term  enters  should  be  at  least  as  true 
after  its  meaning  is  fixed  as  they 
were  before  ;  and  that  the  concrete 
name,  therefore,  should  not  receive 
such  a  connotation  as  shall  prevent  it 
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from  denoting  things  which,  in  com- 
mon Ungu^e,  it  i>  current];  affirmed 
at.  The  fixed  and  precise  connota- 
tion which  it  receiTsa  should  not  bs 
in  deviation  from,  but  in  agTeemeDt 
(as  far  as  it  goai}  with  the  vague  and 
fluctuating  connotation  which  the 
term  alleady  luuL 

To  fix  the  connotation  of  a  con- 
crete name,  or  the  denotation  of  the 
correiponding  abstract,  is  to  define 
the  name.  When  this  can  be  done 
without  rendering  any  received  asBer- 


defined  in  aocordanoe  with  Ita  received 
use,  which  ia  vulgarly  called  defining 
not  the  nuns  bnt  the  thing.  What 
a  meant  by  the  improper  eipreveion 
oE  defining  a  thing,  (or  rather  a  class 
of  thiDgB^for  nobody  talks  of  defin- 
ing an  individual,)  is  to  define  the 
name,  snbject  to  the  condition  that  it 
shall  denote  those  things.  This,  of 
course,  RUppoBBB  a  comparison  of  the 
things,  fenture  by  feature  and  pro- 
perty by  property,  to  ascerttun  what 
attributes  they  ^ree  in ;  and  not 
nnfreqnently  an  operation  etrictly  in- 
ductive, for  the  purpose  of  ascertain- 
ing some  unobvions  agreement,  which 
ia  the  cause  of  the  obvious  agreament. 
For,  in  order  to  give  a  connotation 
to  a  name  consistently  with  its  de- 
noting certain  objects,  we  have  to 
make  our  selection  from  among  the 
various  attributes  in  which  those  ob- 
jects agree.  To  ascertain  in  what 
tbt7  do  ^ree  is,  therefore,  the  first 
logical  operation  requisite  When 
this  has  been  done  as  far  flS  is  ne- 
cessary or  practicable,  the  qu* 
arises,  which  of  these  common 
Ijutes  shall  be  selected  to  be 
dated  with  the  name!  For  i 
cIbsb  which  the  name  denotes  be 
Kind,  the  common  properties  an 
numerable  ;  and  even  if  not,  thei 
often  extremely  numerous.  Our  choice 
is  first  limited  by  the  preference  to 
be  given  to  properties  which  are  well 
known  and  familiarly  predicated  of 
the  class ;  but  even  these  are  often 
toD  mimeroiu  to  be  all  included  in 
the  definition,  and,  besides,  the  pro- , 


perties  most  generally  linown  may 
not  be  those  which  serve  best  to  mark 
out  the  class  from  all  others.  We 
should  therefore  select  from  among 
the  common  properties  (if  among 
them  any  such  are  to  be  found)  those 
on  which  it  has  been  ascertained  by 
experience,  or  proved  by  deduction, 
that  many  others  depend  ;  or  at  least 
which  are  sure  marks  of  them,  and 
from  whence,  therefore,  many  otbera 
will  fallow  by  inference.  Ws  thus 
see  that  to  frame  a  good  definition  of 
a  name  already  in  use  ia  not  a  matter 
of  choioe  but  of  disoueaion,  and  dis- 
cussion not  merely  respecting  the 
usage  of  language,  but  respecting  the 
propertiee  of  things,  and  even  the 
origin  of  thoae  properties.  And  hence 
even'  enlargement  of  our  knowledge 
of  the  objects  to  which  the  name  is 
applied  is  liable  to  suggest  an  im- 
provement in  the  definition.  It  is 
impossible  to  frame  a  perfect  set  of 
definitioni  on  any  subject  Unti)  the 
theory  of  the  subject  is  perfect ;  and 
as  science  makes  progress,  its  definL. 


S  4.  The  discussion  of  Definitions, 

in  so  far  as  it  does  not  turn  on  the 
use  of  words  but  on  the  properties  of 
thiogs,  Dr.  Whewell  calla  the  Expli- 
cation  of    Conceptions.     The  act   of 
ascertaining,  better  than  before,  in 
what     particulais     any     phenomena 
which  ore  classed  ti^etber  agree,  he 
calls  in  his  technical  phraseology,  Un- 
folding  the    general    conception    in 
virtue  of  whidi  they  are  so  classed. 
Making  allowance  for  what  appears 
to  me  the  darkening  and  misleading 
tendency  of  this  mode  of  expression, 
several  of  his  remarks  are  so  much  to 
tlie  purpose,  that  I  shall  take  the 
liberty  of  transcribiog  them. 
He   observes,*  that  many 
coDtcoversies  which  have  hod 
portant  share  in  the  formatioi 
existing   body  of   science   ha' 
sumed  the  form  of  a  battle  t 
□itions.      For  example,   the 
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cvnoemiiij;  the  laws  of  falling  bodies 
led  to  the  queBtioD  whether  the  pro- 
per definition  of  a  tmiform  force  is 
that  it  generateB  a  Telocity  propor- 
tional to  the  tpiut  from  rest,  or  to  the 
h'me.  The  controverey  of  the  t{i  nni 
was  what  was  the  proper  definition 
of  the  meatwrt  of  force.  A  prindpal 
question  in  the  classification  of  mine- 
rals is,  vhat  ia  the  definition  of  a 
mineral  tptdet  t  PhyuolngisCs  have 
sndeavonred  to  throw  light  on  their 
subject  by  defining  orffanitaiiorij  or 
some  similar  term."  Questions  of  the 
same  nature  were  long  open,  and  are 
not  yet  completely  cloeed,  respecting 
the  definitions  of  Specific  Heat,  La- 
tent Heat,  Cbemii»l  Combination, 
and  Solntion. 


"It  i 


i  for  u 


obserie,  that  these  controversies  have 
never  been  questions  of  insulated  and 
arbiirarif  definitions,  as  men  seem 
often  tempted  to  imsgine  them  to 
have  been.  In  all  cases  there  is  a 
tacit  assumption  of  some  propoeition 
which  is  to  be  expressed  by  means  of 
the  definition,  and  which  gives  it  its 


value,  and  becomes  a  question 
cerning  true  and  false.  Thus  in  the 
discussion  of  the  question,  What  is 
a  uniform  force !  it  was  taken  for 
uited  that  gravity  is  a  uniform 
In  the  debate  of  the  ins  viva, 
s  assumed  that  in  the  mutual 
action  of  bodies  the  wbole  effect  of 
the  force  is  unchanged.  In  the  zoo- 
logical definition  of  species,  (that  it 
consists  of  individuds  which  have,  or 
may  have,  sprung  from  the  same 
parents,)  it  is  presumed  that  indivi- 
duals BO  related  resemble  each  other 
more  than  those  which  are  excluded 
by  such  a  definition ;  or,  perhaps, 
that  species  so  defined  have  per- 
manent and  definite  diSerencee.  A 
definition  of  'organisation,  or  of  some 
other  term,  which  wim  not  employed 
to  express  some  principle,  would  be 


be  a  useful  step  in  the  explication  of 

our  conceptions  ;  but  this  will  be  the 
<aae  then  only  when  we  have  onder 
our  consideration  B(»ne  proportion  in 
which  the  term  is  employed.  For 
then  the  question  really  is,  boir  the 
conception  shall  be  Uliderstoocl  stad 
defined  in  order  that  the  proposition 
may  be  true. 

"To  unfold  oor  conceptions  by 
means  of  definitions  has  never  been 
serviceable  to  science,  except  when  it 
has  been  aesocinted  with  an  imme- 
diate use  of  the  definitions.  The 
endeavour  to  define  a  Uniform  Force 
was  combined  with  the  assertion  that 
gravity  ia  a  uniform  force :  the  attempt 
to  define  Accelerating  Force  waa 
immediately  followed  by  the  doctrine 
that  accelerating  forces  may  be  com- 
pounded 1  the  process  of  defining  Mo- 
mentum was  connected  with  the  prin- 
(riple  that  momenta  gained  and  lost 
are  equal :  naturalists  would  have 
given  in  vain  the  definition  of  Species 
which  we  have  quoted,  if  they  had 
not  also  given  the  characters  of  speciea 
BO  separated.  .  ■  .  Definition  may  be 
the  best  mode  of  explaining  our  con- 
ception, but  that  which  alone  makes 
it  worth  while  to  explain  it  in  any 
mode,  is  the  opportunity  of  using  it 
in  the  expression  of  truth.  When  a 
definition  is  propounded  to  us  aa  a 
useful  step  in  knowledge,  we  are 
always  entitled  to  ask  what  principle 
it  serves  to  enunciate." 

In  giving,  then,  an  exact  connota- 
tion to  the  phrase,  "  a  uniform  force," 
the  condition  was  understood  that 
the  phrase  should  continue  to  denote 
gravity.  The  discussion,  therefore, 
respecting  the  definition  resolved 
itself  into  this  question.  What  is  there 
of  an  imiform  nature  in  the  motions 
produced  by  gravity  ?  By  observii- 
tions  and  comparisons  it  was  found, 
that  what  was  uniform  in  those  mo- 
tions was  the  ratio  of  the  velocity 
acquired  to  the  time  elapsed  ;  eqwd 
velocities  being  added  in  equal  times. 
An  nniform  force,  ther^ore,  was 
defined,  a  force  which  adds  equal 
velocitieB  in  eiiual  times.    So,  again. 
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T«Bd;  »  received  doctriiie,  that  when 
two  objects  impinge  upon  one  an- 
other, tbe  momentnin  lant  by  thn  one 
!e  equal  to  that  gained  bj  the  other. 
This  proposition  it  was  deemed  neces- 
aary  to  preserve,  not  from  the  motive 
(which  operates  in  man;  other  cosea) 
that  it  was  firmly  fixed  in  a  popular 
belief,  for  the  proposition  in  (juestion 
had  never  been  beard  of  by  any  but 
the  scientifically  Instructed;  but  it 
was  felt  to  contain  a  truth  :  even  a 
auperfioinl  observation  of  the  pheno- 
mena left  no  doubt  that  in  the  pro- 
pagation of  motion  from  one  body  to 
another  there  was  something  of  which 
the  one  body  gained  predsely  what 
the  other  lost ;  and  the  word  momen- 
tum had  been  invented  to  express 
thia  nnknown  something.  Thesettle- 
ment,  therefore,  of  the  definition  of 
momentum  involved  the  determina- 
tion of  the  qnestion,  What  is  that  of 
which  B  body,  when  it  sets  another 
body  in  motion,  loses  exactly  asmuch 
as  it  communicates?  And  when  ex- 
periment had  shown  that  this  tome- 
thing  was  the  product  of  the  velocity 
of  tha  body  by  its  mass,  or  qiutntity 
of  matter,  thia  became  the  deKnitioD 


The  following:  remarks,*  therefore, 
nro  perfectly  just :  "  Tbe  basiuesa  of 
definition  is  port  of  the  business  of 
discovery.  .  .  .  To  define,  so  that  our 
definition  shall  have  any  scientific 
valne,  requires  no  small  portion  of 
that  sagacity  by  which  truth  is  de- 
tected. .  .  .  When  it  has  been  clearly 
seen  what  ought  to  be  our  definition, 
it  most  be  pretty  well  known  what 
truth  wa  have  to  state.  The  defini- 
tion, as  well  OS  the  discovery,  sup- 
poses a  decided  step  in  our  knowledge 
to  have  been  mode.  -  Tbe  writers  on 
Ixigic  in  the  Middle  Ages  made  Defi- 
nition the  last  stage  in  the  pn^ress  of 
knowledge  ;  and  m  this  arrangement 
at  least,  the  history  of  adenoe,  and 
the  philoaophy  derived  from  the  his- 
tory, confirm  their  speculative  views." 
For  in  order  to  judge  finally  bow  the 
'  A'flF.  Oyff,  JftHflt.,  p.  39-40- 


name  which  denotes  a  cIbbs  may  best 
bo  defined,  we  must  know  all  the  pro- 
perties common  to  the  class,  and  oil 
the  relations  of  causation  or  depen- 
dence among  those  properties. 

If  the  properties  which  are  fittest 
to  be  selected  as  marks  of  other  com- 
TDon  properties  are  also  obvious  and 
familiar,  and  especially  if  they  bear  a 
great  part  in  producing  that  general 
air  of  resemblance  which  was  the  ori- 
ginal inducement  to  the  fonnation  of 
the  class,  the  definition  will  then  be 
moat  felicitous.  But  it  ia  often  neces- 
sary to  define  tbe  class  by  some  pro- 
perty not  familiarly  known,  provided 
that  property  be  tbe  best  mark  of 
those  which  are  known.  M.  de  Blain- 
ville,  for  instance,  founded  his  defini- 
tion of  life  on  the  process  of  decom- 
position and  recomposition  which  in- 
cessantly takes  place  in  every  living 
body,  so  that  the  particles  composing 
it  are  never  for  two  instants  the  some. 
This  is  by  no  means  one  of  tbe  moat 
obvious  properties  of  living  bodies ;  it 
might  escape  altogether  the  notice  of 
an  unscientific  observer.  Yet  great 
authorities  (Independently  of  M.  de 
Bloinville,  who  is  himself  a  first-rate 
anthority)  have  thought  that  no  other 
property  so  well  answers  the  condi- 
tions required  for  the  definition. 

§  $.  Having  laid  down  the  prin- 
ciples which  ought  for  the  most  part 
to  be  observed  in  attempting  to  give 
a  precise  connotation  to  a  term  In  nse, 
I  must  now  add  that  it  Is  not  always 
practicable  to  adhere  to  those  prin- 
ciples, and  that  even  when  practicable 
it  ia  occasionally  not  desirable. 

Coses  in  which  it  ia  impossible  to 
comply  with  all  the  conditions  of  a 
precise  definition  of  a  name  in  agree- 
ment with  UBOge  occur  very  frequently. 
There  is  often  no  one  connotation 
cBpalileof  being  given  toa  word,  so  that 
it  shall  stil!  denote  eveiy  thing  it  Is  ac- 
customed to  denote ;  or  that  all  the  pro- 
positions into  which  it  is  accustomed  to 
enter,  and  which  have  any  foundatioa 
in  truth,  shall  remain  true.  Indepen- 
dently of  accidental  amUguities.  in 
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wbieh  the  diSarent  meuiiii^  hava  no 
coanectloo  with  one  Miothet,  it  oonti- 
nuallf  happens  that  a  word  ia  uied  in 
two  or  more  lenaea  derived  from  each 
other,  but  yet  radioally  diatinot.  So 
loDguatennia  Tagae,tliat  is,  bo  long 


and  permanently  fixed,  it  ifl  oonBt&ntlj 
lUble  to  be  spfdied  by  eritntioa  from 
one  tbinu  to  another,  until  it  leaohee 
tiiiiigB  wbich  have  little,  or  ereii  no 
raemblaooe  to  those  which  ware  first 
designated  by  iL 

Suppose,  sa^  Dogotd  Stewart,  in 
his  PhSotophuxU  Euayt,'  "that  the 
letters  A,  B,  C,  D,  E,  denote  a  series 
of  objects ;  that  A  poraesna  some  one 
quality  In  common  with  B ;  B  a  qua- 
lity in  oommon  with  C ;  O  a  quality 
in  common  with  D  )  D  a  quality  in 
common  with  E ;  wbilo  at  the  same 
time  no  quality  am  be  found  which 
belongs  in  oommon  to  any  ihrte  ob- 
jeets  m  the  seriei.  Is  it  not  oonoeiv- 
able  that  the  affinity  between  A  and 
B  may  produce  a  traiuferenae  of  tbe 
name  of  the  first  to  the  second ;  and 
that,  in  comequence  of  the  other 
affinities  which  connect  the  remun- 
ing  objects  together,  the  same  name 
may  pass  in  succession  from  B  to  O, 
from  C  to  D,  and  from  D  to  E I  In 
this  manner  a  common  appelUtion 
will  arise  between  A  and  E,  although 
the  two  objects  may,  in  their  nature 
and  properties,  be  su  widely  distant 
from  each  other,  that  no  stretch  of 
ccnoeive  bow  the 


fully  detected  by  the  ft 
nuity  of  a  theorist,  we  should  itistantly 
recognise,  nut  only  tbe  verisimilitude, 
hut  the  truth  of  the  conjecture ;  in 
the  aame  way  as  we  admit,  with  the 
confidence  of  intuitive  oooviction,  the 
certainty  of  the  well-known  etymolo- 
gical process  which  connects  the  Latin 
prepoaition  e  m  ex  with  the  Englisli 
Buhetantive  sfnin^rr,  the  moment  that 

*  P.  Ji),  (lo  edition. 


the  intermediate  linlu  of  tbe  chain 
are  submitted  to  our  Mamiaation. "  ' 

The  applioationa  which  a  word  ac- 
quires by  this  gradual  extension  of  it 
from  one  set  of  objects  to  anotber, 
Stewart,  adopting  an  expression  from 
Mr,  Payne  Knight,  calk  its  InuwitiM 
applications  ;  and  after  briefly  illos- 
trating  such  of  them  as  are  the  re- 
sult of  local  or  casual  associations,  he 
proceeds  as  follows  ;  t — 

"  But  although  by  far  the  greater 
part  of  the  traniitive  or  derivatixa 
applications  of  words  depend  on  casual 
and  unaccountable  caprices  of  the 
feelings  or  the  fanoy,  there  ore  certain  . 
caaea  in  wbieh  they  open  a  very  in- 
teresting field  of  philoaojibioal  specu- 
lation. Such  are  those  in  whi<^  an 
analogous  transference  of  the  oor- 
responding  term  may  be  remarked 
universally,  or  very  generally,  in  other 

*  "  B,  ei,  extra,  extnneus,  itianger. 

Another  etTmologlcAl  flXampla  aome- 
tlmu  cltad  U  the  derintloD  of  tlie  EugUali 
unci!  from  U»  Latin  amr.  It  is  scaiceJy 
poaalbEe  tot  tnu  words  to  bear  fever  out- 


word  'damp'  primaHly  slgiiifled  moist, 
bumld,  weL  But  the  property  is  oiUn 
iccompanlod  with  the  feejfnir  of  cold  or 
chillnBsi,  End  lieiiE^e  tha  idsi  of  co)d  Is 

not  iS.    Proceeding  i 


<a  th«  Buperuddad 

1  furlJior  to  deslgbate  thp  iron  ^ide 
bat  abuts  oS  the  draft  of  a  atovB,  'the 
lamper,"  the  primoiy  meanlnc  being  now 
nllrelv  dro|>ped.  '  Diy,'  In  flko  manner, 
brough  Bl^ify  in^  the  abaouce  iti  raolature, 
vater,  or  Hquldl^,  is  anilied  to  siLlphurio 
j?ldc(mtalnlnBwatBr,al  though  not  thereby 
luslug  to  be  a  moist,  wut,  or  liquid  eub- 
tunco."  So  lu  the  phrases  dry  sborry  or 
'hampagbo. 

'^  ^  Street,'  origlnallj  a  paved  way,  with 
hr  without  bousoB.  has  beoix  oxttuded  to 
■ladfl  lined  with  bouses,  whother  paved  or 
inpavod-  *  Impertltient '  algnlQed  at  first 
rrelerant,  alien  to  the  purpose  in  Laud, 
hrough  which  It  has  come  to  aieaa  med- 
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Jauguagea  )  and  in  which,  of  course, 
the  uniformity  of  the  result  must  be 
aacrlbed  to  the  aasential  prinoiples 
of  (he  human  frame.  Even  in  such 
cosee,  however,  it  will  b;  no  means 
be  always  found,  on  eiunination,  that 
the  ToiiouB  appltGatioDS  of  the  Bome 
term  bave  aHsen  from  any  common 
quality  or  quolitiei  in  the  ohjecti  to 
which  they  relate.  In  the  greater 
number  of  instances,  they  may  ba 
traced  to  some  natuial  and  tmiverBal 
asBDciations  of  ideas,  founded  in  the 
common  faculties,  common  organs, 
Bud  common  condition  of  the  human 
race.  .  .  .  According  to  the  different 
degrees  of  intimacy  and  strength  in 
the  associations  on  which  the  Iranti- 
tiom  of  languages  are  founded,  very 
different  effects  may  be  expected  to 
arise.  Where  the  asaouiation  is  slight 
and  casual,  the  several  meanings  will 
remain  distinct  from  each  other,  and 
will  often,  in  process  of  time,  assume 
the  appearance  of  capricious  varieties 
in  the  use  of  the  soma  arbitrary  sign, 
JVAtrt  tht  auadatioa  »  K  natural  and 
liabituai  at  to  btcomt  virtually  indit- 
tolidU,  lite  trantitive  meaning$  irill 
ccidene  in  one  comjiex  conttplum; 
and  totry  new  tramUu>n  vtQl  leatme  a 
titoit  compreheBsive  generalitatioa  of 
the  term  in  qiteUiim." 

I  sdidt  particular  attention  to  the 
law  oE  mind  expressed  in  the  last  sen- 
tence, and  which  is  the  source  of  the 
perplexity  CD  often  experienced  in  de- 
tecting these  transitions  of  meaning. 
Ignorance  of  that  law  fa  the  shoaL  on 
which  some  of  the  most  poweifnl  in- 
tellects which  have  adorned  the  hu- 
man race  have  been  stranded.  The 
inquiries  of  Plato  into  the  definitions 
of  some  of  the  most  general  terms  of 
moral  Speculation  ore  characterised  by 
Bacon  as  a  far  nearer  approach  to  a 
true  Inductive  method  than  i>  else- 
where to  be  found  among  the  ancients, 
and  are,  indeed,  almost  perfect  ex- 
amples of  the  preparatory  process  of 
comparison  and  abstraction ;  but,  from 
being  unaware  of  the  law  just  men- 
tioned, he  often  wasted  the  powers  oE 
this  great  logical  u   ' 


quiriea  in  which  it  could  realise  no 

result,  since  the  phenomena,  wboM 
common  properties  he  so  elaborately 
endeavoured  to  detect,  had  not  really 
any  common  properties.  Bacon  him- 
self fell  into  the  some  error  in  his 
speculations  on  the  natnre  of  heat,  in 
which  he  evidently  confounded  under 
the  name  hot,  classes  of  phenomena 
which  have  no  property  in  oommon. 
Stewart  certainly  overstates  the  mat- 
ter when  he  speaks  of  "a  prejudice 
which  has  descended  to  modem  times 
from  the  scholastic  ages,  that  when  a 
word  admits  of  a  variety  of  signifi- 
cations, these  different  significations 
must  ail  be  species  of  the  same  genus, 
and  must  consequently  include  soma 
essential  idea  common  to  every  indi- 
vidual to  which  the  generic  term  can 
be  applied  ; "  *  for  both  AristoUe  and 
his  followers  were  well  aware  that 
there  are  such  things  as  ambiguities 
of  language,  and  delighted  in  distin- 
guishing them.  But  they  never  sus- 
pected ambiguity  in  the  cases  where 
(as  Stewart  remarks]  the  association 
on  which  the  transition  oE  meaning 
was  founded  is  so  natural  and  habi- 
tual, that  the  two  meanings  blend  to- 
gether in  the  mind,  and  a  real  transi- 
tion becomes  an  apparent  generalisa- 
tion. Accordingly  they  wasted  in- 
finite pains  in  endeavouring  to  find  a 
definition  which  would  serve  for  seve- 
ral distinct  meanings  at  once  ;  as  in 
an  instanoa  noticed  by  Stewart  him- 
self, that  of  "causation:  the  am- 
biguity of  the  word,  which,  in  the 
Greek  language,  corresponds  to  the 
English  word  tame,  having  suggested 
ts  them  the  vain  attempt  of  tracing 
the  common  idea  which,  m  the  case  oE 
any  (ffeel,  belongs  to  the  effiHent,  to 
the  mailtr,  to  the  form,  and  to  the 
aid.  The  idle  generalities  "  (he  adds) 
"  we  meet  with  in  other  philosophers, 
about  the  ideas  of  the  good,  the  fit, 
and  the  becoming,  have  taken  their 
rise  from  the  same  undue  influence  of 
popular  epithets  on  the  speculations 
of  the  learned."  + 
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Among  the  words  which  have  im- 
dergona  to  many  ■ncceariTS  transi- 
tions  of  meaning  that  every  trace  of 
a  property  commoD  to  all  the  thjngti 
thej  are  applied  to,  or  at  leut  com- 
mon and  alio  peculiar  to  tboie  things, 
hu  been  lost,  Stewart  conBiders  the 
word  Boantiful  to  be  ona  And  (with- 
out attempting  to  decide  a  question 
which  in  no  respect  belongs  to  Jjogia) 
I  cannot  bat  feel,  with  bim,  con- 
siderable doubt  whether  the  word 
Beaatifnl  connotes  the  same  property 
when  we  speak  of  a  beautiful  colonr, 
a  beautiful  face,  a  beautiful  scene,  a 
beautiful  character,  and  a  beautiful 
poem.  The  word  was  doubtlees  ex- 
tended from  one  of  these  objects  to 
another  on  account  of  a  Ksemblance 
between  them,  or  more  probably  be- 
tween the  motioDB  they  excited  ;  and, 
by  this  pnsressirs  extension  it  has 
at  last  reused  things  very  remote 
from  those  objects  of  sight  to  which 
there  is  no  doubt  that  it  was  first 
appn^iriated ;  and  it  is  at  least 
questionable  whether  there  is  now 
any  property  common  to  all  the  thio^ 
which,  consistently  with  usage,  may 
be  called  beautiful,  eicept  the  pro- 
perty of  agreeableness,  which  the  term 
certainly  does  connote,  but  which  can- 
not be  all  that  people  usually  intend 
to  express  by  it,  since  there  are  many 
agre<Mte  things  which  are  never 
called  beautifoL  If  such  be  the  case, 
it  is  impossible  to  give  to  the  word 
BeaotiEul  any  fixed  connotation,  such 
that  it  shall  denote  all  the  objects 
which  in  common  use  it  now  denotes, 
but  no  others.  A  fixed  connotation, 
however,  itonghttohave  ;  for,  so  long 
OS  it  bos  not,  it  is  unfit  to  be  used  as 
a  scientific  term,  and  is  a  perpetual 
source  of  false  analc^ea  and  erroneous 
generalisations. 

This,  then,  constitutes  a  case  in  ex- 
emplification of  our  remark,  that  even 
when  there  is  a  property  common  to 
all  the  tilings  denoted  by  a  name,  to 
erect  that  property  into  the  definition 
and  exclusive  connotation  of  the  name 
it  always  desirable.  The  various 
questionably 


resemble  one  another  in  being  aeive* 
able ;  but  (o  moke  this  the  defimtion 
of  beauty,  and  so  extend  the  word 
Beautiful  to  atl  agreeablethings,  would 
be  to  drop  altogether  a  portion  <f 
meaning  which  the  word  really,  thougfa 
indistinctly,  conveys,  and  to  do  what 
depends  on  ns  towards  causing  those 
qualities  of  the  objects  which  the  word 
previously,  though  vaguely,  pointed 
at,  to  be  overlooked  and  forgotten. 
It  Is  better,  in  sneh  a  case,  to  give  a 
fixed  connotation  to  the  term  by  re- 
stricting, than  by  extending  its  use  ; 
rather  excluding  from  the  epithet 
Beautiful  some  things  (o  which  it  is 
commonly  oonsidered  applicable,  than 
leaving  out  of  its  connotation  any  of 
the  qualities  by  which,  thougii  oc< 
caaionally  lost  sight  of,  the  general 
mind  may  have  been  habitually  guided 
in  the  commonest  and  most  interest- 
ing applications  of  the  term.  For 
there  Is  no  question  that  when  people 
coll  anything  beautiful,  they  think 
they  are  asserting  more  than  that  it  is 
merely  agreeable.  They  think  they 
are  ascribing  a  peculiar  sort  of  agree- 
ableness, analogous  to  that  which  they 
find  in  some  other  of  the  things  to 
which  thej  are  accustomed  to  apply 
the  same  name.  If,  therefore,  were 
be  any  particular  sort  of  agreeable- 
ness which  is  common,  though  not  to 
all,  yet  to  the  principal  things  which 
are  called  beautiful,  it  is  better  to 
limit  the  denotation  of  the  term  to 
those  things,  than  to  leave  that  kind 
of  quality  without  a  term  to  connate 
It,  and  tiiereby  divert  attention  from 
its  pecnliaritiea. 

%  6.  The  last  remark  exemplifiee 
a  rule  of  terminology,  which  is  of 
great  importance,  and  which  has 
hardly  yet  been  recognised  as  a  rule, 
but  by  a  few  thinkers  of  the  present 
century.  In  attempting  to  rectify 
the  use  of  a  va^e  term  by  giving  it 
a  fixed  connotation,  we  most  take 
care  itot  to  discard  (unless  advisedly^ 
and  ott  the  ground  ol  a  deeper  know- 
ledge of  the  subject)  any  pixtion  at 
the  ootinotalion  which  the  word,  in 
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however  indistinct  a  muiner,  pre- 
viously  carried  with  it  For  other- 
wise language  Inees  one  of  ita  inherent 
and  moat  valuable  properties,  that  of 
being  the  conservator  of  ancient  ex- 
perience ;  the  keeper-olive  of  those 
thoughts  and  obeervations  of  former 
ages  which  may  be  alien  to  the  ten- 
dencies of  the  passing  time.  This 
function  oE  language  ia  so  often  over- 
looiced  or  undervalued,  that  a  few 
obeervations  on  it  appear  to  be  ex- 
tremely required. 

Even  when  the  connotation  of  a 
term  hu  been  accurately  fixed,  and 
still  more  if  it  has  been  left  ia  the 
a  vague  unanalysed  feeling 


of    r 


imbiance 


ther 


tendency  in  the  word,  thi 
use,  to  part  with  a  portion  ol  its  con- 
notation. It  ia  a  well-known  law  of 
the  mind,  that  a  word  originally  aa- 
Bociated  with  a  very  complex  cinster 
of  ideaa  ia  far  from  calling  np  all 
those  ideas  in  the  mind  every  time 
the  word  is  used ;  it  calls  np  only 
one  or  two,  from  which  the  mind  runs 
on  by  freah  asaociationg  to  another 
set  of  ideaa,  without  waiting  for  the 
BUf^^tion  of  the  remainder  of  the 
complex  cluster.  If  this  were  not  the 
cose,  proceases  of  thought  could  not 
take  place  with  anything  like  the 
I'apidity  which  we  know  they  poaaeaa. 
Very  often,  indeed,  when  we  are 
employing  a  word  in  our  mental 
operations,  we  are  so  far  from  wait- 
ing until  the  complex  idea  which  cor- 
responds to  the  meaning  of  the  word 
is  consciously  brought  befoie  us  in 
all  its  parts,  that  we  run  on  to  new 
trains  of  ideas  by  the  other  aasocia- 
tions  which  the  mere  nord  excites, 
without  having  realised  in  our  ima- 
gination any  part  whatever  of  the 
meaning :  thus  ualng  the  word,  and 
even  using  it  well  and  accurately, 
and  carrying  on  important  processes 
of  reasoning  by  meana  of  it,  in  an 
almost  mechanical  manner  ;  so  mucli 
ao,that  Bome  metaphysicians,  general- 
ising from  on  extreme  case,  have 
fancied  that  all  i 
mechanical  use  t 


a  but  the 


cording  to  a  certun  form.    We  may 

discuss  and  settle  the  most  important 
interests  of  towns  or  nations  by  the 
application  of  general  theorems  or 
practical  maxims  previously  bud  down, 
without  having  had  consciously  aug- 
gested  to  us  once  in  the  whole  pio- 
oess  the  houses  and  green  fields,  the 
thronged  market-places  and  domestic 
hearths,  of  which  not  only  those 
towns  and  nations  consist,  but  which 
the  words  town  and  nation  confessedly 

Since,  then,  general  names  come  in 

this  manner  to  be  used  (and  even  to 
do  a  portion  of  their  work  well)  with- 
out suggesting  to  the  mind  the  whole 
□f  their  meaning,  and  often  with  the 


.at  all  of  that  meaning ;  we  cannot 
wonder  that  words  so  nscd  come  in 
time  to  be  no  longer  capable  of  sng- 
gesting  Miy  other  of  the  ideas  appro- 
priated to  them  Uum  those  with 
which  the  association  is  most  imme- 
diate and  strongest,  or  most  Icept  up 
by  the  incidents  of  life,  the  remaindei- 
being  lost  altogether,  unless  the  mind, 
by  often  consciously  dwelling  on  them, 
keeps  up  the  association.  Words  na- 
turally retain  much  more  oE  their 
meaning  to  persons  of  active  Imagi- 
nation, who  habitually  represent  to 
themselves  things  in  the  concrete, 
with  the  detail  which  belongs  to  them 
in  the  actual  world.  To  minds  of  a 
different  description,  the  only  anti- 
dote to  this  corruption  of  language  is 
predication.  The  habit  of  predicat- 
ing of  the  name  all  the  various  pro- 
perties which  it  originally  connoted, 
keeps  up  the  association  between  the 
name  and  those  properties. 

But  in  order  that  it  may  do  so,  it 
is  necessary  that  the  predicates  should 
themselves    retain 
with  the  properties  ' 
ally    connote.     For 
cannot  keep  the  mea 
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mamorT,  ond  their  truth  nndoabtii^ly 
awented  to  and  relied  on,  while  yot 
they  carry  no  meaning  diatinctly  home 
to  the  mind ;  and  while  the  matter 
nf  factorlawoC  nature  which  they  ori- 
ginally eiprened  iB  lu  much  loat  aigbt 
of,  and  praoticsUy  disregarded,  aa  if 
it  never  nod  been  heard  oE  at  all.  In 
thois  mbjacts  which  ore  at  the  same 
timef amilior  and  coinpIicated,aiid  eipe- 
cially  in  thoae  which  are  so  in  as  great 
a  degree  aa  moral  and  social  mbjecta 
are,  it  in  a  matter  of  common  remark 
how  many 'important  propositions  are 
believed  and  repeated  from  habit, 
while  no  account  could  be  given,  and 
no  sense  is  practically  manifested,  of 
the  tniths  whioh  they  convey.  Hence 
it  is  that  the  traditional  maxims  of 
old  experience,  though  seldom  ques- 
tioned, have  often  so  little  effect  on 
the  ooaduct  of  life,  because  their 
meaning  is  never,  by  most  persons, 
really  felt,  until  personal  experience 
has  brought  it  home.  And  thus  also 
it  is  that  BO  many  doctrines  of  religion, 
ethics,  and  even  politics,  so  full  of 
meaning  and  reality  to  first  converts, 
have  manifested  (after  the  association 
of  that  meaning  with  the  verbal  for- 
mulas has  ceased  to  bo  kept  up  by  the 
controversies  which  acoompamed  their 
first  introduction)  a  tendency  to  de- 
generate rapidly  Into  lifeless  dogmas ; 
which  tendency,  all  the  eGForts  of  an 
education  expressly  and  skilfully  di- 
rected to  keeping  the  meaning  si!  fe, 
ore  barely  sufficient  to  counteract. 

Considering,  then,  that  the  human 
mind,  in  different  generations,  oocu- 
pies  itself  with  different  things,  and 
in  one  age  is  led  by  the  circumstanceB 
which  surround  it  to  fix  more  of  its 
attention  upon  one  of  the  properties 
of  a  thing,  in  anotiier  age  upon  an- 
other ',  it  is  natund  and  inevitable 
that  in  every  ^s  a  certain  portion 
of  our  recorded  and  traditional  know- 
ledge, not  being  continually  suggested 
by  the  pursuits  and  inquiries  with 
which  mankind  are  at  that  time  en- 
groated,  should  fall  asleep,  as  it  were, 
and  fade  from  the  memory.  It  would 
le  In  danger  of  being  totally  lost  if 


the  propositions  or  formulas,  the  re- 
sults of  the  previous  experience,  did 
not  remain,  as  forms  of  words  it  may 
be,  but  of  wor^s  that  once  really 
conveyed,  and  are  still  supposed,  to 
convey,  a  meaning  ;  which  meaning, 
though  anspended,  may  be  historically 
traced,  and,  when  suggested,  may  b« 
reoogniied  by  minds  of  the  necesaiiry 
endowments  as  being  still  matter  of 
fact  or  truth.  While  the  formuloH 
remdn,  the  meaning  may  at  any  time 
revive ;  and  as  on  the  one  band  the 
fuimulas  progreauvely  lose  ihs  mean- 
ing they  were  intended  to  convey,  on, 
on  the  other,  when  this  torgetfulnee* 
bos  reached  its  height  and  begun  to 
produce  obvious  oonsequenoes,  minda 
arise  which  from  the  contemplation 
of  the  formulas  rediscover  the  trutb, 
when  truth  it  was,  which  was  con- 
tained in  them,  and  announce  it  again 
to  mankind,  not  as  a  discovery,  but 
OS  the  meaning  of  that  which  they 
have  been  taught,  and  still  profess  to 
believe. 

Thus  there  is  a  perpetual  oscillation 
in  spiritual  truths,  and  in  spiritual 
doctrinea  of  any  significance,  even 
when  not  truths.  Their  meaning  is 
almost  always  in  a  process  either  of 
being  lost  or  of  being  recovered. 
Whoever  has  attended  to  the  history 


mankind — of  the  opinions  by  which 
the  general  oonduet  of  their  lives  is, 
or  as  they  conceive  ought  to  lie,  more 
especially  regulated — ia  aware  that 
even  whan  recognising  verbally  the 
some  doctrines,  they  attach  to  them 
at  different  periods  a  greater  or  leaa 
quantity,  and  even  a  different  kind, 
of  meaning.  The  words  in  their 
original  acceptation  connoted,  and 
the  propoeitiona  expressed,  a  oomidi- 
catlon  of  outward  facts  and  inward 
feelings,  to  different  portions  of  whii^ 
the  general  mind  ia  more  particularly 


it  gener 


IS  of  n 


kind.  To  common  minds,  only  that 
portion  of  the  meaning  is  In  each 
generation  suggested,  of  which  that 
generation  posseasea  the  counte^rt 
'  I  own  habitual  eiperlence.     Bnt 
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the  words  and  propositionH  lie  ready 
to  suggent  to  any  roind  duly  prepared 
the  remainder  ol  the  meaning.  Such 
individual  miiids  are  alouHt  alwajg 
to  be  found ;  and  the  lost  meaning, 
revived  by  them,  again  by  degrees 
works  iti  way  into  the  general  mmd. 
The  arrival  of  thia  salutary  reaction 
may,  however,  be  materially  retarded 
by  tbe  sballow  conceptions  and   in- 


It  sonieUmea  happens  that  towards 
tbe  close  of  tbe  downward  period, 
when  the  words  have  lost  part  of  their 
signifioKnoe,  and  have  not  yet  begun 
to  recover  it,  persons  arise  whose  lead- 
ing and  favourite  idea  is  the  impor- 
tanoe  of  clear  conoeptions  and  precise 
thought,  and  the  iie<Ksaity,  therefore, 
of  definite  language.  These  persons, 
in  examining  Uie  old  formulae,  easily 
perceive  that  words  are  used  in  them 
uiiug ;  and  if  they 


t  the  s 


'=?r 


able  of  rediscovering  the  lost  signifi- 
cation, they  natorally  enough  dismiss 
the  formula,  and  define  the  name 
without  reference  to  it.  In  so  doing 
they  fasten  down  the  name  to  what 

time  when  it  conveys  the  smallest 
quantity  at  meaning ;  and  introduce 
the  practice  of  employing  it  coueii- 
tently  and  uniformly,  according  to 
that  connotation.  Tbs  word  in  thia 
way  aoquires  an  extent  of  denotation 
for  beyond  what  it  had  before  ;  it  be- 
comes extended  to  many  things  to 
which  it  was  previously,  in  appear- 
ance capriciously,  refused.  Of  tbe 
propositions  in  which  it  was  formerly 
used,  those  which  were  true  in  vii 
of  the  forgotten  part  of  its  meat  __ 
are  now,  by  the  clearer  light  which 
the  dafinitioD  diffuses,  seen  not  ' 
be  true  according  to  the  definitic 
which,  howavat,  is  the  recognised  and 
sufBoiently  correct  expression  of  all 
that  is  perceived  to  be  in  the  mind  of 
any  one  by  whom  tbe  term  is  used  at 
the  present  day.  The  ancient  for- 
mulas are  consequently  treated  as 
prejudices  j  and  people  are  no  longer 
taught  as  before,  though  not  to  under- 


stand them,  yet  to  believe  that  there 
is  truth  in  them.  They  no  longer  re- 
main in  the  general  mind  surrounded 
by  respect,  and  ready  at  any  time  to 
suggest  their  original  meaning.  What- 
ever truths  they  contain  aro  not  only, 
in  these  mrcnmatances,  rediscovered 
fftr  more  slowly,  but,  when  redis- 
covered, the  prejudice  ivith  which 
novelties  are  regarded  is  now,  in  some 
degree  at  least,  against  them,  instead 
of  being  on  their  side. 

An  example  may  moke  these  re- 
marks more  intelligible.  In  all  ages, 
except  where  moral  speculation  baa 
been  silenced  by  outward  compuUion, 
or  where  tbe  feelings  which  prompt 
to  it  still  contiDue  to  be  satisfied  by 
the  traditional  doctrines  of  an  estab- 
lished faith,  one  of  tlie  subjects  which 
have  most  occupied  the  minds  of 
tdiinldng  persons  is  the  inquiry,  Whnt 
is  virtue  t  or,  What  is  a  virtuous  char- 
acter ?  Among  the  different  theories 
on  the  subject  which  have,  at  different 
times,  grown  np  and  obtained  partial 
currency,  every  one  of  which  rejected 
as  in  the  dearest  mirror  the  express 
image  uE  jthe  age  which  gave  it  birth, 
there  was  one,  according  to  which 
virtue  consists  in  a  correct  catcolation 
of  our  own  personal  interests,  either 
in  this  world  only,  or  also  in  auotbei. 
To  malie  this  theory  plausible,  it  was 
of  course  necessary  tiiat  the  only  bene- 
ficial actions  which  people  in  gene- 
ral were  accustomed  to  see,  or  were 
therefore  accustomed' to'praise,  should 
be  sucb  as  were,  or  at  least  might 
without  contradicting  obvious  facts 
be  supposed  to  be,  the  result  of  a 
prudential  regard  to  self-inter«Bt ;  so 
that  the  wo^  really  connoted  no 
more,  in  common  acceptation,  than 
was  set  dowD  in  f""  itoSnitfon 

Suppose,  now, 
of  this  theory  ba< 
duce  a  consistent  i 
o!  the  term  accoi 
tion.   Suppose  thi 

the  endeavour,  1 
disinterestedness 
had  obtained  the 


hyGoogIc 
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inemning  uf  a  word,  bul  it  ia  l»d  t» 
let  any  part  of  the  meaning  drop^ 
Whoever  seeka  to  iotroduce  &  more 
correct  lue  of  a  term  with  which 
importaat  aaeociatioiu  are  connedeil, 
Bhould  be  teqiiired  to  posiesB  an  ac- 
curate aeqnaiDtanqe  with  the  biator; 
of  the  particnlar  word,  and  of  the 
opinions  which  in  different  stages  of 
its  projjress  it  auTTed  to  expraaa.  To 
be  qualified  to  define  the  name,  we 
muBt  know  all  that  has  ever  been 
known  of  the  properties' of  the  ctaea 
of  objects  which  are,  or  originally 
wore,  denoted  by  il  For  if  we  give 
it  a  meaning  according  to  which  any 
proposition  will  be  false  which  has 
ever  been  generally  held  to  be  tme, 
il  is  incumbent  on  ub  to  be  eure  that 
we  know  and  have  considered  all 
which  those  who  believed  the  pru- 
poaitioa  iindetstiiud  by  it. 
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■ions  attaching  odium  to  selfisbnewi 
or  commendation  to  self-sacrifice,  or 
which  implied  generosity  or  kindnesa 
to  be  anything  but  doing  a  benefit  in 
order  to  rectsive  a  greater  personal 
advantage  in  tnm.  Need  we  say  that 
this  abrogation  of  the  old  formulaa 
for  the  sake  of  preserving  clear  ideas 
and  ccnsiatency  of  thought  would 
have  been  a  great  evil?  while  the 
very  inoonsistenoy  incurred  by  the 
co-exLstence  of  the  formulas  with 
philosophical  opinions,  which  seemed 
to  condemn  them  as  abaurdit  jea,  oper- 
ated as  A  stimulus  to  the  re-examina- 
tion of  the  mbject ;  and  thus  the  very 
doctrines  origmating  in  the  oblivion 
into  which  &  P^"^  '>f  the  truth  had 
fallen  were  rendered  indirectly,  but 
powerfully,  instnmiental  to  its  re- 
Hie  doctrine  of  the  Coleridge  school, 
that  the  langoage  of  any  people  among 
whom  cnltnre  ts  of  <dd  i^te  is  a  sacred 
deposit,  the  property  of  all  ages,  and 
which  no  one  age  ehould  consider  it- 
self empowered  to  alter,  borders  in- 
deed, as  thus  expressed,  on  an  extra- 
vagance ;  but  It  is  grounded  on  a 
truth,  frequently  overlooked  by  that 
class  of  Iwicians  who  think  more  of 
having  a  dear  than  of  having  a  com- 
prehensive meaning,  and  who  per- 
ceive that  every  age  is  adding  to  the 
truths  which  it  has  received  from  its 
predeeeasors,  but  fail  to  see  that  a 
counter-process  of  loa  ing  truths  already 
possessed  is  also  constantly  going  on, 
and  requiring  the  most  sedulous  at- 
tention to  counteract  it  Language 
is  the  depository  of  the  accum;dated 
body  of  experience  to  which  all  former 
ages  have  contributed  their  part,  and 
which  is  the  inheritance  of  all  yet  to 
cume.  We  have  no  right  to  prevent 
ourselves  from  transmitting  to  pos- 
terity a  larger  portion  of  this  inherit- 
ance than  we  may  onrselves  have 
profited  by.  However  much  we  may 
be  able  to  improve  on  the  conclusions 
of  our  forefathers,  we  ou^t  to  be 
careful  not  inadvertently  to  let  any 
•rf  their  premises  slip  through  our 
fingers.     It  may  be  good  to  alter  the 
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ords  in 

shift  their  connotation.  The  truth  is, 
that  the  connotation  of  such  words  ' 

is  perpetually  varying,  as  might  be 
expected  from  the  manner  in  which 
words  in  common  use  aoquira  their 
connotation.  A  technical  term,  in- 
vented for  purposes  of  art  or  science, 
'  IBS,  from  the  first,  the  connotation 


given 


i  Inv 


;  but 


name  which  is  in  every  one's  moutii 
before  any  one  thinks  of  defining  it, 
derives  its  connotation  only  from  tba 
circumstaocea  which  are  habitnatly 
brought  to  mind  when  it  is  pro- 
nounced. Among  these  circumstances 
the  properties  common  to  the  things 
denoted  by  the  name  tiave  naturally 
a  principal  place,  and  would  have 
the  sole  place  If  Innguage  were  r«ga- 
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lated  b;  convention  rather  than  b; 
custom  and  accident.  But  besides 
these  commoD  properties,  whicli  if 
they  exist  are  certainly  present  when- 
ever the  Dame  is  oroplojed,  any  other 
cii'cumstance  may  catuaUi/  be  Found 
along  with  it  so  frequently  as  to 
become  associated  with  it  in  the 
ler,  and  as  strongly 


anner,  and  as  stronffly  i 
1  properties  themselves. 


proportioi 
itsdf,  people  give  up  using  the  name 
in  cases  in  which  those  casual  cir- 
cumatonces  do  not  exist  They  pre- 
fer using  some  other  name,  or  the 
same  name  with  some  adjunct,  rather 
than  employ  an  expression  which  will 
L-oIl  up  an  idea  they  do  not  want  to 
excite.  Tbe  oircumstaoce  originally 
CBSoal  thus  becomes  regularly  a  port 
of  the  connotation  of  the  word. 

It  is  this  continual  incorporation 
of  circumstaDceB  originally  accidental 
into  the  permanent  signiScation  oE 
words  which  is  the  cauae  that  there 
ore  so  few  exact  syQonyms.  It  is 
this  also  which  renders  the  dictionary 
meaning  of  a  word,  by  universal  re- 
mark, so  imperfect  an  exponent  of  its 
re^  meaning.  The  dictionary  mean- 
ing is  marked  out  in  a  broad,  blunt 
way,  and  probably  includes  all  that 
was  originally  necessary  tor  the  cor- 
rect employment  of  the  term  ;  but  In 
process  of  time  so  many  collateral 
associations  adhere  to  words,  that 
whoever  should  attempt  to  nse  them 
with  no  other  guide  than  the  dic- 
tionary would  confound  a  tbonsaod 
nice  distinctions  and  subtle  shades 
of  meaning  which  dictiunanes  take 
no  account  of  ;  as  we  notice  in  the 
use  of  a  language  in  conversation  or 
writing  by  a  foreigner  not  thoroughly 
master  of  it.  The  hiatoyf  of  a  word, 
by  showing  the  causes  which  deter- 
mine its  use,  is  in  tiiese  coses  a  better 
guide  to  its  employment  than  any  defi- 
nition ;  for  definitions  can  only  show 
its  meaninB  at  the  particular  time,  or 
at  most  the  series  of  its  successive 
meanings,  but  its  history  may  show 
tbe  law  by  which  the  succession  was 
produced.    The  word  genlltman,  for 


instance,  to  the  correct  employment 
(it  which  a  dictionary  would  be  no 
guide,  originally  meant  simply  a  man 
bom  in  a  certain  rank,  from  this 
it  came  by  degrees  to  connote  all 
such  i[ualities  or  adventitious  circum- 
stances as  were  usually  found  to  be- 
long to  persona  of  that  rank.  This 
consideration  at  once  ex[^ns  why  in 
one  of  its  vulgar  acceptations  it  means 
any  one  who  lives  without  labour,  in 
another  without  manual  labour,  and 
in  its  more  elevated  signification  it 
has  in  every  age  signified  the  con- 
duct, character,  habits,  and  outward 
appearance,  in  whomsoever  found, 
which,  according  to  the  ideas  of  that 
age,  belonged  or  were  expected  to 
belong  to  persons  bom  and  educated 
in  a  high  social  position. 

It  continually  h^pens  that  of  (wo 
words,  whose  dictionary  meanings  ore 
either  the  same  or  very  alightly 
different^  one   will   be    the    proper 


set    of  c 


stances,  another  in  another,  without 
its  being  possible  to  show  how  the 
custom  of  so  employing  them  origi- 
nally grew  up.  The  accident  that 
one  of  the  words  was  used  and  not 
the  other  on  a  particular  occasion 
or  in  a  particular  social  circle,  will 
be  sufficient  to  produce  so  strong  an 
association  between  the  word  and 
some  speciality  of  circumstances, 
that  mankind  abandon  the  use  of 
it  in  any  other  case,  and  the  specia- 
lity becomes  part  of  its  signification. 
The  tide  of  custom  first  drifts  the 
word  on  the  shore  of  a  particular 
meaning,  then  retires  and  leaves  it 
there. 

An  instance  in  point  is  the  remark- 
able change  which,  in  the  English 
language  at  least,  has  taken  place  in 
the  signification  of  the  word  ioyalty. 
That  word  originally  meant  in  Eng- 
lish, as  it  still  means  in  the  language 
from  whence  it  came,  fair,  open  deal- 
ing, and  fidelity  to  engagements  ;  in 
that  sense  the  quality  it  expressed 
was  part  of  the  ideal  chivalrous  or 
knightly  choiacter.  By  what  pro- 
cess, in  England,  the  tetm  became  re- 
2F 
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(■trioted  to  tbs  stagle  case  of  fidelity 
to  the  throne,  I  un  not  suiGciently 
vereed  in  the  hiBtoty  of  courtly  lan- 
guage to  be  able  to  prononnce.  The 
interval  between  a  logid  citevalier  and 
a  loyal  subject  Is  certainly  gjeat.  I 
can  only  mippoEs  that  the  word  was, 
at  Some  period,  the  favDurit*  term  at 
court  to  express  fidelity  to  the  oath  of 
allegiance  ;  until  at  length  thoee  who 
wished  to  Bpeai  of  any  other,  and  as 
it  ivas  probably  deemed,  inferior  sort 
of  fidelity,  either  did  not  venture 
use  80  lUgnified  a  term,  or  found  it 
conveoient  to  employ  some  other  in 
order  to  avoid  being  misunderstood. 

§  2.  Cases  at«  not  unfrequont  in 
which  a  oircnmstance,  at  first  casu- 
ally Incorporated  into  the  connotation 
of  a  word  which  originally  had  no 
reference  to  it,  in  time  wholly  super- 
sedes the  original  meaning,  and  be- 
comes not  merely  a  part  of  the  con- 
notation, but  the  whole  of  it.  This 
is  exemplified  in  the  word  pagan, 
pagania — which  originally,  asitsety- 
molc^  imports,  was  equivalent  to 
villaga- — the  inhabitant  of  a  pagui,  or 
village.  At  a  particular  era  ift  the 
extension  of  Christianity  over  the 
Roman  empire,  the  adherents  of  the 
old  religion,  and  the  villagers  or 
country  people,  were  nearly  the  same 
body  of  individuals,  the  inhabitants 
of  the  towns  having  been  earliest  con- 
verted ;  afl  in  onr  own  day.  Mid  at  all 
times,  the  greater  activity  of  social 
intercourse  renders  them  the  eai" 
recipients  of  new  opinions  and  m.  .  , 
while  old  habits  and  prejudices  linger 
longest  among  the  country  people ; 
not  to  mention  tliat  the  towns  were 
more  immediatelyilndcrthedirect  in- 
fluence of  the  Gtovemment,  which  at 
that  time  had  embraced  Christianity. 
From  this  casual  coincidence,  the 
word  pagamtt  carried  with  it,  and 
began  mole  and  more  steadily  to  eug- 
gest,  the  idea  of  a  worshipper  of  the 
ancient  divinities  ;  until  at  length  it 
su^ested  that  idea  so  forcibly,  that 
people  who  did  not  desire  to  suggest 
the  idea    avoided    using  the   word. 


But  when  paganai  had  come  to  con- 
note heathenism,  the  very  nnimpoi^ 
tant  circumstance,  with  reference  to 
tiiat  fact,  of  the  place  of  residence, 
was  BOOB  dislegarded  in  tile  employ- 
ment of  the  word  As  there  was 
seldom  any  occasion  for  making  sepa- 
rate ftaaertions  respecting  heathens 
who  lived  in  tbe  country,  tiiere  was 
no  need  fm  a  separate  word  to  de- 
note them  ;  and  p^an  catne  not  only 
to  mean  heathen,  but  to  mean  that 
exclusively. 

A  case  still  tnore  familiar  to  most 
readers  is  that  of  the  word  vUlain, 
or  viliein.  This  term,  as  everybody 
knows,  had  in  the  Middle  Ages  a  con- 
notation as  strictly  defined  as  a  word 
could  have,  being  the  proper  legal 
designation  for  those  persons  who 
were  the  subjects  of  the  less  onerous 
forms  of  feudal  bondage.  The  sconi 
of  the  semi-barbarous  militaiy  aristo- 
ctacj  for  these  their  abject  dependants 
rendered  the  act  of  likening  any  per- 
son to  this  class  of  people  a  mark  of 
the  greatest  contumely ;  the  same 
scorn  ted  them  to  ascribe  to  the  samo 
people  all  manner  of  hatefnl  qualities, 
which  doubtless  also,  in  the  degrading 
situation  in  which  they  wer«  hrid, 
were  often  not  unjustly  imputed  to 
them.  These  circumstances  combined 
to  attach  to  the  term  villain  ideas  of 
crime  and  guilt,  in  so  forcible  a  man- 
ner that  the  application  of  the  epithet 
even  to  those  to  whom  it  legally  be- 
longed became  an  affront,  and  was 
abstained  from  whenever  no  affront 
was  intended.  From  that  tinje  guilt 
was  part  of  the  connotation,  and  soon 
became  the  whole  of  it,  since  man- 
kind were  not  prompted  by  any  ut^nt 
motive  to  continue  making  a  distinc- 
tion in  their  language  between  bad 
men  of  servile  station  and  bad  men 
of  any  other  rank  in  life. 

These  and  similar  instances  tn  which 
the  original  signification  of  a  term  is 
totally  lost — another  and  an  entirely 
distinct  meaning  being  first  engrafted 
upon  the  former,  and  finally  substi- 
tuted for  it — afford  exanjples  of  the 
double  movement   which    is  always 
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tHkiii^  place  in  Unguage ;  two  counter- 
inovemeiits,  one  of  Gen^^natioo,  bj 
which  words  are  perpetually  losing 
portions  of  their  counotatfon,  and  be- 
coming nf  less  meaning  and  more 
general  acceptation  ;  the  other  of  Spe- 
dalisation,  by  which  other,  or  e\ea 
there  earns  words,  ore  continaaU;^ 
taking  on  fteah  connotation  ;  acquir- 
ing additional  meaning,  by  being  re- 
stricted in  their  employment  to  a  part 
only  of  the  occsaions  on  which  they 
might  properij  be  used  before.  This 
double  mo  Tement  is  of  sufficient  im- 
portance in  the  natural  history  of 
language,  (to  which  natural  hietoiT 
the  artificial  modifications  ought  al- 
ways to  haTe  some  degree  of  refer- 
ence,) to  jostify  our  dwelling  a  little 
longer  on  the  nature  of  the  twofold 
jJienomenon,  and  the  oaiues  to  which 


S  3'  To  begin  with  the  movement 
of  generalisation.  It  might  seem  un- 
neccaaary  to  dwell  on  the  changes  in 
the  meaning  of  names  which  take 
place  merely  frtnn  their  being  used 
ignorantly,  by  persona  who,  not  hav- 
ing properly  mastered  the  received 
connotation  of  a  word,  apply  it  in  a 
looser  and  wider  Bense  than  belongs 
to  it.  Thia,  however,  is  a  real  source 
of  alterations  in  the  language  ;  for 
when  a  word,  from  being  often  em- 
ployed in  cases  where  one  of  the  qua- 
lities which  it  connotes  does  not  exist, 
ceases  to  suggest  that  quality  with 
certainty,  then  even  those  who  are 
under  no  mistake  as  to  the  proper 
meaning  of  the  word  prefer  express- 
ing that  meaning  in  some  other  way, 
and  leave  t^e  original  word  to  ita  fate. 
The  word  'Squire,  as  standing  tor  an 
owner  of  a  landed  estate  ;  Parson,  as 
denoting  not  the  rector  of  the  parish, 
but  clergymen  in  general ;  Artist,  to 
denote  only  a  painter  or  sculptor,  are 
cases  in  point.  Such  cbbbb  give  a  clear 
insight  into  the  process  of  the  degenera- 
tion of  langnagea  in  periods  of  history 
when  literary  culture  was  suspended  j 
and  we  are  now  in  danger  of  ex- 
periencing a  similar  evil  through  the 


superficial  extension  of  the  same  cul- 
ture. So  many  persona  without  any- 
thing deserving  the  name  of  education 
have  become  writers  by  profeesion, 
that  written  language  may  almost  be 
said  to  be  principally  wielded  by  per- 
eona  ignorant  of  Uie  proper  use  of  the 
inatrumeol,  and  who  are  spoiling  it 
more  and  more  for  those  who  under- 
stand it.  Vulgarisms,  which  creep  in 
nobody  knows  how,  are  daily  depriv- 
ing the  English  language  of  valuable 
modes  of  expreaaing  thought  To  take 
a  present  inatance  :  the  verb  transpire 
formerly  conveyed  very  expresaively 
its  correct  meaning,  vie  to  becotna 
knoten  through  unnoticed  ebannela — 
to  exhale,  as  it  were,  into  publicity 
throng  invisible  pores,  like  a  vapour 
of  gas  disengaging  itself.  But  of  lato 
a  practice  hae  commenced  of  employ- 
ing this  word,  for  the  sake  of  finery, 
as  a  mere  synonym  of  to  happen : 
"  the  events  which  have  trantpired  in 
the  Crimea,"  meaning  the  incidents  of 
the  war.  This  vile  specimen  of  bad 
English  is  already  seen  in  the  de- 
spatches of  noblemen  and  vioereys  : 
and  tile  time  ie  apparently  not  far 
distant  when  nobody  will  understand 
the  word  if  used  in  its  proper  sense. 
In  other  cases  it  is  not  the  love  of 
finery,  but  simple  want  of  education, 
which  makes  vniters  employ  words  in 
senses  unknown  to  genuine  English. 
The  use  of  "  aggravating  "  for  "  pro- 
voking," in  my  boyhood  a  vu^arism 
of  the  nursery,  has  crept  into  almost 
all  newspapere,  and  into  many  books  ; 
and  when  the  word  ia  used  in  ita  proper 
sense,  aa  when  writers  on  criminal  Ieiw 
speak  of  i^gravating  and  extenuating 
circumstances,  their  meaning,  it  is 
probable,  ia  already  misunderstood. 
It  is  a  great  error  to  think  that  these 
corruptions  of  language  do  no  harm. 
Tliose  who  are  struggling  with  the 
difficulty  (and  who  know  by  experience 
how  great  it  already  ia)  of  expressing 
oneself  clearly  with  precision,  find 
their  resources  continually  narrowed 
by  illiterate  writers,  who  seise  and 
,  twist  from  ita  purpose  some  form  of 
:  speech  which  once  served  to  convey. 
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brieflj  and  compact] j  an  muunlHgnc 
tneauhig.    It  would  birdl;  be  believed 
how  often  ■  writer  is  compelled  to  A 
circimJocuticjn  by  the  single  vnlgai^ 
urn,  introdoced  daring  the  Isfit  few 
yeuis  of  luing  the  word  aloru  ta 
AdTerb,  only  not  being  fine  enough 
the  rhetoric  of  MnUtiooa  ignaruce. 
A  nun  will  saj,  "  To  wbidi  I  un  nut 
alone  bound  bf  hononr,  bat  also  by 
law,"  onsiware  that  what  be  haa 
intentionally  said  is,  that  be  is 
alone  boun<£  some  otlier  peraon  being 
bound  with  him      Formerly,  if  any 
one  said,  "  I  am  not  alone  responsible 
for  this,"  be  was  nndentood  to  i 
(what^one  bis  words  mean  inco 
English)  that  he  is  not  the  sole  . 
son  reiponaible  ;  bat  if  he  now  used 
lach  an  expression,  the  reader  would 
be  confosed   between   that  and  two 
other  meanings — that  he  is  not  tmli/ 
rciponiible   but   something  more,    of 
that  be  is  responsible  not  only  for  this 
but  for  something  besides.     The  time 

could  not  say,  "I  will  not  die  alone," 
lest  she  should  be  supposed  to  mean 
that  she  would  not  only  die  but  do 
something  else. 

The  blunder  of  writing  predicate 
for  predict  has  become  so  widely  dif- 
fused that  it  bids  fair  to  render  one 
of  the  most  useful  tenns  in  the  scien- 
tific vocabolary  of  Logio  unintelli- 
gible. The  mathematii^  and  li^cat 
term  "to  eliininatB"  is  undergoing 
a  similar  destruction.  All  who  are 
acquainted  either  with  the  proper  use 
of  the  word  or  with  its  et3miology, 
know  that  to  eliminate  a  thing  is  to 
thrust  it  out;  but  those  who  know 
nothing  about  it,  except  that  it  is  a 

precisely  the  reverse,  to  denote,  not 
turning  anything  out,  but  bringing  it 
in.  They  talk  of  eliminating  some 
truth,  or  other  useful  result,  from  a 
mass  of  details.*  Aaimilarpermanent 


deterioration  in  the  laogOBige  Is  in 
danger  of  being  prodoced  by  the 
blunders  of  trauiUtoiH.  The  writers 
of  telegrams  and  the  fofcign  cone- 
itpondeats  of  newspapers  b«ve  gone 
on  to  long  translating  demander  by 
*'  to  demand,"  without  a  sospicioa  tbat 
it  means  only  to  aak,  that  (the  context 
generally  showing  tliat  ooibing  else  is 
meant)  English  readers  an  gradually 
associating  the  English  word  demand 
with  sim^e  asking,  thus  tearing  tlie 
Ltnguage  withoat  a  term  to  eipteas  a 
demand  in  its  proper  sense.  In  like 
manner,  "transaction,"  the  Fi«ich 
word  for  a  compromise,  is  translated 
into  the  English  word  transactioii ; 
while,  cotioualy  enough,  the  inverse 
change  is  taking  place  in  France 
where  the  word  "  compromis "  baa 
lately  began  to  be  nsed  for  expressing 
the  same  idea.  If  this  continues,  tbe 
two   countries   will   have    exchanged 

Independently,  however,  of  the  gene- 
ralisation of  names  through  their  igno- 
rant misuse,  there  is  a  tendency  in 
the  same  direction  consistently  with 
a  perfect  luiowledge  of  their  meaning, 
ariaing  from  tbe  fact  that  the  nambw 
of  things  known  to  us,  and  of  which 
we  feel  a  desire  to  speak,  multiply 
faster  than  tbe  names  for  them.  Ex- 
cept on  subjects  for  which  there  has 
been  constructed  a  scientific  termioo- 
l<^y,  with  which  unscientific  pemmi 
do  not  meddle,  great  difficulty  is  gene- 
rally found  ij    '    ■      " 

d  mdepeni 

3  natural  b  ^ 
w  object  a  name  which  at 
expresses  ita  rcBemblanee  to  something 
already  known,  since  by  predicating 
of  it  a  name  entirely  new  we  at  first 
convey  no  information.  In  this  man- 
ner the  name  of  a  species  often  be- 
comes the  name  of  a  genns  ;  as  mU, 
for  example,  or  oil  /  the  former  of 
which  words  origin^y  denoted  only 


undertafce  to  comet  the  Bpellins  of  tlio 

e  place  in  these  IntUneas  ire  likely  to 

dasxioU  English  writers  s»  not  awaie 

H  from  Oie  mndem  Irenlc  of  writing 

such  a  "ord  in  tho  laaBuags,  would  have 

ce  as  n  chBonftig  specimsn  of  pedantpj' 

reforenco  not  to  tho  presemttoa  of  health. 

inifted upon fipignuice.  Thosowhothm 

b'lttothecureofdi'^essc. 
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the  muiiaite  of  sodn,  the  latter,  as  its 
etymology  indioateB,  only  olive  oil ; 
but  which  DOW  denote  Urge  and  diver- 
sified cliaaeB  of  EUbstancea  reaembling 
these  in  Home  of  their  quaJitiea,  and 
connote  only  those  common  qualities, 
instead  of  the  whole  of  the  distinctive 
properties  of  olive  oil  and  sea 
The  worcU  glaia  and  loap  are  used  by 
modem  chemists  in  a  similar  manner, 
to  denote  genera  of  which  tlie  snb- 
stanoee  vulgarly  so  eailed  are  single 
Bpecies.  AJpd  it  often  happens,  as  in 
those  instances,  that  the  term  keeps 
its  special  signification  in  addition  to 
its  more  general  one,  and  becomes 
ambiguous,  that  is,  two  names  instead 

These  changes,  by  which  words  in 
oidinaty  use  become  more  and  more 
generalised,  and  lesa  and  less  exprea- 
■ive,  take  place  in  a  still  greater  de- 
gree with  the  words  which  express 
the  complicated  phenomena  of  mind 
and  society.  Historians,  travellers, 
and  in  general  those  who  speak  or 
write  concerning  moral  and  social 
phenomena  with  which  they  are  not 
familiarly  acquainted,  are  the  great 
f^ents  in  thirf  modification  of  l^igi 
age.  The  vocabulary  of  all  excei 
unusually  instructed  as  well  as  thin! 
ing  persons,  is,  on  snch  subject 
eminently  scanty.  They  have  a  ce 
tain  small  set  of  words  to  which  they 
are  accustomed,  and  which  they  em- 
ploy to  express  phenomena  the  moat 
heterogeneous,  because  they  have 
never  sufficiently  analysed  the  facts 
to  which  those  words  correspond  in 
Iheir  own  country,  to  have  attached 
perfectly  definite  ideas  to  the  words. 
The  first  English  conquervre  of  Ben- 
gal, for  eiEample,  carried  with  them 
the  phrase  landed  proprtelor  into  a 
country  where  the  rights  of  indivi- 
duals over  the  soil  were  extremely 
different  in  degree,  and  even  in  na- 
ture, from  those  reci^niaed  in  Eng- 
land. Applying  the  term  with  all 
its  English  associations  in  such  a  state 
of  things,  to  one  who  had  only  a 
limited  right  they  gave  an  absolute 
right,  from  another  because  he  had 


not  an  absolute  right  they  toolt  oway 
all  right,  drove  whole  classes  oE  people 
to  ruin  and  despair,  tilled  the  country 
with  banditti,  created  a  feeling  that 
nothing  was  secure,  and  produced, 
with  the  beet  intentions,  a  disoiganisa- 
tion  of  society  which  had  not  been 
produced  in  that  country  by  the  most 
ruthless  of  its  barbarian  invaders. 
Yet  the  usage  of  persons  capable  of 
so  gross  a  misapprehension  determines 
the  meaning  of  langiukge ;  and  the 
words  they  thus  misuse  grow  in 
generality,  until  the  instructed  are 
obliged  to  acquiesce,  and  to  employ 
those  words  (first  freeing  them  from 
vagueness  by  givinjf  them  a  definite 
connotation)  as  generic  terms,  sub- 
dividing the  genera  into  species. 

§  4.  While  the  more  rapid  growth 
of  ideas  than  of  names  thus  creates  a 
perpetual  necessity  for  making  the 
same  names  serve,  even  it  imperfectly,, 
on  a  greater  number  of  occasions, 
a  counter-operation  is  going  on,  by 
which  names  liecome,  on  the  contrary, 
restricted  to  fewer  occasions,  by  tak- 
ing on,  as  it  were,  additional  connota- 
tion, from  circumstances  not  origin- 
^ly  included  in  the  meaning,  but 
which  have  become  onnected  with 
it  in  the  mind  by  some  accidental 


We  have 


n  the 


villain,  remarkable 
examples  of  the  specialisation  of  the 
meanmg  of  word^  from  casual  as- 
sociations, as  well  as  of  the  generali- 
sation of  it  in  a  new  direction,  which 
often  foUows. 

Similar  specialisations  are  of  fre- 
quent occurrence  in  the  history  even 
'  scientific  nomenclature.     "  It  is  by 

>  means  uncommon,"  says  Dr.  Paris 

his  Pkai'maeoioffia,'  "  to  find  a  word 

liich  ia  used  to  express  ge: 

tera  subsequently  becomt 
a  specific  substanoe  in  v 
characters  ore  predomiiuui 
tball  find  that  some  impo 
naliea  in  nomenclature  mi 
explained.    The  term  Apirti 
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wliich  the  word  Araenio  i«  derived, 
was  AH  ancient  epitliet  applied  tu 
tbuse  natural  BubaUnces  w'  '  ' 
ReBsed  atrong  and  ocrimon 
perties,  and  u  the  poisonous  quality 
of  OTseoic  WOB  found  to  ba  remark- 
ably powerful,  the  term  waa  especi- 
ally applied  to  Orpiment,  the  form  in 
which  thia  metal  must  usually  oocorred. 
So  the  term  Verbejia  (quasi  Herbma) 
oHgiually  denoted  all  those  herbs 
that  were  held  sacred  on  account  of 
their  being  employed  in  tbe  rites  of 
sacrifice,  aa  we  lewn  from  the  poeta  ; 
but  08  one  herb  was  usually  adopted 
upon  these  occaaions,  the  vord  Ver- 
bena come  to  denote  that  porticulai 
herb  only,  and  it  is  tronspiitted  to  us 
to  thia  day  under  the  some  title,  viz. 
Verbena  or  Vervain,  and  indeed  until 
lately  it  enjoyed  the  medical  repul 
tion  which  its  sacred  origin  oonferied 
upon  it,  for  it  was  worn  Buepended 
around  the  neck  aa  an  amulets  Vitriol, 
in  the  original  application  of  the  word, 
denoted  any  crystalline  body  with  a 
certain  degree  of  tiHnaparency  {vU- 
rum) ;  it  ia  hardly  neoessary  to  ob- 
serve that  the  term  ia  now  appropri- 
ated to  a  particular  species :  in  the 
same  manner,  Sark,  which  is  a  general 
term,  is  applied  to  express  one  genua, 
and  by  way  of  eminenoe  it  has  the 
article  Th*  prefixed,  aa  The  bark: 
the  same  observation  will  apply  to 
the  word  Opium,  wbich,  in  its  primi- 
tive sense,  aignifiea  any  juice  (dirir, 
Suceatj,  while  it  now  only  denotes 
one  species,  via  that  of  the  poppy. 
So,  again,  Elaleriam  was  UMd  by 
Hippocrates  to  signi^  vadous  internal 
applicationa,  eapepiafly  purgatives,  of 
It  violent  and  drastic  nature  (from  the 
'  word  i\a,ini,  agito,  vtoveo,  itimtUo), 
but  by  succeeding  authors  it  was  ex- 
clusively applied  to  denote  tbe  active 
matter  which  subaidea  from  the  juice 
of  the  wild  cvjumber.  The  word 
Fecida,  again,  originally  meant  to 
imply  any  substance  which  was  de- 
rived by  spontaneous  subsidence  from 
a  liquid  (from  fcex,  the  grounds  or 
settlement  of  any  liquor) ;  afterwards 
it  waa  applied  to  Starch,  wbich  is  de- 


posited in  this  manner  fay  agitating 
the  flour  of  wheat  in  water ;  aud 
lastly,  it  has  been  applied  to  a,  peculiar 
vegetable  principle,  which,  like  stiuch, 
is  insoluble  in  cold,  but  completely 
soluble  in  boiling  water,  with  whi(£ 
it  forma  a  gelatinous  solution.  This 
indefinite  meaning  of  the  word  ylecu^ 
hoa  created  numerous  misb^ea  in 
pharmocoutic  chemistiT.  Elateriom, 
tor  instance,  ia  said  to  be  feeula,  and, 
in  the  original  sense  of  tbe  word,  it 
is  properly  so  called,  inasmuch  ss  it 
is  procured  from  a  vegetable  juioe  by 
spontaneous  subsidence,  but  in  tbe 
limited  and  modem  acceptation  of  the 
term  it  conveys  an  erroneous  idea ; 
for  instead  of  the  active  principle  of 
the  inioe  residing  in  fceuia,  it  is  a 
peculiar  proi^imate  principle,  tai  gen- 
erii,  to  which  1  have  ventured  to 
bestow  the  name  of  EUttin.  For  the 
same  reason,  much  doubt  and  ob- 
scurity involve  the  meaning  of  the 
word  Exti-act,  because  it  is  applied 
generally  to  any  substance  obtained 
by  the  evaporation  oE  a  vegetable 
solution,  and  ^et^caUy  to  a  peculiar 
proximate  principle,  possessed  of  cer- 
tain characters,  by  which  it  is  dis> 
tiuguished  from  every  other  olemen- 
tory  body." 

A  generic  term  is  always  liable  tu 
become  thus  limited  to  a  single  species, 
or  even  individual,  if  people  have  oc- 
casion to  think  and  speak  of  that  indi- 
vidual or  species  much  oftener  than  of 
anything  else  which  is  contained  in 
the  genns.  Thus  by  cattJ^  a  stage- 
coachmon  will  understand  horeea ; 
beasts,  in  the  language  of  agricultu- 
riats,  stands  for  oxen  i  and  birds, 
with  some  sportsmen,  for  partridges 
only.  The  law  of  langu^[e  whii^ 
operates  in  these  trivial  instances  is 
the  very  same  in  conformity  to  which 
the  terms  Biis,  Dens,  and.  God  ware 
adopted  from  Polytheism  by  Cbiiiti' 
,  to  exprees  uie  single  object  of 
wn  adoration.  Almost  all  the 
nology  of  the  Christian  Church 
is  made  up  of  words  originaUy  used  in 
a  much  more  general  acceptation : 
Ecclrsia,  Aasembly ;   Bithop,  Epiaco- 
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piia,  Overaecr ;  PrieM,  Presbyter, 
KIder ;  Deacon,  Diaconoa,  Adminia- 
trator ;  Sacrament,  t,  vow  of  allegi- 
ance 1  HvangdiuT'i,  good  tidings  ;  and 
some  words,  as  liimaUr,  are  still  UKd 
both  in  thegeDeralaad  ia  tha  limited 
sense^  It  would  bo  intflfesting  to 
trace  the  pn^ress  ty  which  Avthor 
came,  in  its  moat  familiar  sense,  to 
signify  a  writer,  and  1loi■^^1|^,  or 
uinker,  a  poet. 

Of  the  incorporation  into  the  mean- 
ing of  a  term  of  circumstances  aociden- 
talty  connected  with  it  at  some  parti- 
cular period,  u  in  the  case  of  Fogan, 
inst&nces  might  eoaily  be  multiplied. 
I'hysicion  (^vaUnt,  or  naturalist)  be- 
came, in  England,  synonymous  with 
a  healer  of  diseases,  because  until  a 
comparatively  late  period  medioal 
practi  tioners  were  the  only  naturaliatB. 
Clere,  or  clericus,  a  schular,  csma  to 
signify  an  ecclesiastic,  because  the 
clergy  were  for  many  centuries  the 
only  Boholars. 

Of  all  ideal,  however,  the  moat 
liable  to  cling  by  aBsociation  to  any- 
thing with  which  they  have  ever  been 
cennected  by  proximity  are  those  of 
OUT  pleasures  and  pains,  or  of  the 
things  which  we  habitually  contem- 
plate OS  Bouroee  of  our  pleasures  of 
puDB.  The  additional  connotation, 
therefore,  which  a  word  sooneat  and 
most  readily  takes  on  is  that  of  agree- 
nbleness  or  painfulnesi,  in  their  vari- 
ous kinds  and  degrees :  of  being  a 
good  or  bad  thing ;  desirable  or  ia 
be  avoided ;  an  object  of  hatred,  of 
dread,  contempt,  admiration,  hope,  or 
love.  Accordingly  there  is  hardly  a 
tingle  name,  expressive  of  any  moral 
or  social  fact  calculated  to  call  forth 
utrong  afTcctions  either  of  a  favourable 
ar  o£  a  hostile  nature,  which  does  not 
carry  with  it  decidedly  and  irresistibly 
a  connotatioD  of  those  strong  sffeo- 
tions,  or,  at  the  least,  of  appcotntion 
or  censure  ;  insomuch  that  to  employ 
those  names  in  conjunction  with  oUiers 
by  which  the  contrary  sentiments 
were  expressed,  would  produce  the 
effect  of  a  paradox,  or  even  a  contra- 
diction in  terms.    The  baneful  in- 


fluenceof  a  connotation  thus  acquired 
on  the  prevailing  habits  of  thought, 
especially  in  morals  and  politics,  has 
b^n  well  pointed  out  on  many  oc- 
casions by  Beutham.  It  gives  rise 
to  the  fallooy  of  "  question -h^ging 
names."  The  verj  property  which 
we  are  inquiring  whether  a  thing 
possesses  or  not,  has  become  so  as- 
sociated with  the  name  of  the  thing 
as  to  be  part  of  Its  meaning,  insomuch 
that  by  merely  uttering  the  naQie  wa 
assume  the  point  which  was  to  be 
made  out :  one  of  the  most  fr«quent 
fources  of  apparently  self-evident  pco- 
poeitions. 

Without  any  further  multiplication 
□f  eiomplea  to  illustrate  the  ohanges 
which  usage  is  continually  making  in 
the  signification  of  terms,  I  ^oll  add, 
as  a  practical  rule,  that  the  logician, 
not  being  able  to  prevent  auoh  trans- 
formations, should  submit  to  them 
with  a  good  grace  when  they  are  irre- 
vocably effected,  and  if  a  definition  is 
necessary,  define  tha  word  according 
to  its  new  meaning,  retaining  the 
former  as  a  second  signification,  if  it 
Is  needed,  and  if  there  is  any  chance 
of  being  able  to  preserve  it  either 
in  the  language  of  philoeojAy  or  in 
common  use.  Logicians  cannot  make 
the  meaning  of  any  but  scientific 
terms :  that  of  all  other  words  is 
made  by  the  collective  human  race. 
But  logicians  can  ascertain  clearly 
what  it  is  which,  working  obscurely, 
has  guided  the  general  mind  to  a 
particular  employment  of  a  name ; 
and  when  they  have  found  this,  tbey 
can  clothe  it  in  such  distinct  and  per- 
manent terms,  that  mankind  shall 
■ee  the  meaning  which  before  they 
only  felt,  and  shall  not  suffer  it  to 
be  afterwards  foi^otten  or  misappre- 
hended. 
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gn&ga  kdapted  for  the  investigation 
of  truth — thnt  its  temu  shall  each 
of  them  convey  k  determinate  and 
unmistakable  meaiiing.  There  are, 
however,  as  we  have  already  re- 
narked,  other  requisites :  some  oE 
them  iroportant  only  in  the  second 
degree,  but  one  which  is  fundainenta], 
and  barely  yields  in  point  of  import- 
ance, if  it  yields  at  all  to  the  quality 
which  we  have  already  discussed  at 
■o  much  length.  That  the  lango^e 
msy  be  fitted  for  ita  purposes,  not 
only  should  every  woid  perfectly  ex- 
press its  meaning,  but  were  should 
be  no  important  meaning  without  its 
word.  Whatever  we  have  occasion 
to  think  of  often,  and  for  scientific 
purpose^  ought  to  have  a  name  ap- 
propriated to  it. 

This  requisite  of  philosophical  lan- 
gosge  may  be  considered  under  three 
different  heads,  that  number  of  sepa- 
rate conditions  being  involved  in  it 

§  2.  First,  there  ought  to  be  all 
such  names  ae  are  needful  for  making 
such  a  record  of  individual  observa- 
tions that  the  words  of  the  record 
sbdl  exactly  show  what  fact  it  is 
which  has  been  observed.  In  other 
words,  there  should  be  an  accurate 
Descriptive  Terminology. 

The  only  things  which  we  con  ob- 
serve directly  being  our  own  sensa- 
tions or  other  feelings,  a  ciimplete 
descriptive  language  wonld  ba  one  iu 
which  there  should  be  a  name  for 
every  variety  of  elementary  sensation 
or  feeling.  Combinations  of  sensa- 
tions or  feelings  may  always  be  de- 
scribed it  we  have  a  name  for  each  of 
the  elementary  feelings  which  com- 
pose them ;  but  brevity  of  descrip- 
tion and  clearness  (which  often  de- 
pends very  much  on  brevity)  are 
greatly  promoted  by  giving  distinctive 
....        .  _.  ...jg  ftjone,  but 


0  aUc< 


which  are  of 


On  this 
0  better  than  qiiol 
from  Dr.  WboweU  *  some  of  the  e: 


Viilorji  tf  SciattiJIt  /ildU,  IL 


"  The  meaning  of  [deeoriptivel  tech- 
nical terms  can  be  Sued  in  the  first 
instance  only  by  convention,  and  can 
lie  made  intell^lile  only  by  present. 

ing  to  the  senses  that  which  the  temu 
are  to  signify.  The  knowledge  of  a, 
colour  by  its  name  can  only  be  taaglit 
through  the  eye  No  description  can 
convey  to  a  hearer  what  we  mean  by 
appU-grten  or  Frttich-grty.  It  might, 
perhaps,  be  supposed  that,  in  the  first 
example,  the  tcna  applt,  referring  to 
so  familiar  an  object  sufficiently  sug- 
gests the  colour  intended.  But  it 
may  easily  be  seen  that  this  is  not 
true  ;  for  apples  are  of  many  different 
hues  of  green,  and  it  is  only  by  a  con- 
vention^ selection  that  we  can  appro- 
priate the  term  to  one  spedal  shade. 
When  this  appropriation  is  onoe  made, 
the  term  refers  to  the  sensation,  and 
not  to  the  parts  of  the  term  ;  for  these 
enter  into  the  compound  merely  as  a 
help  to  the  memory,  whether  the  sug- 
gestion be  a  natural  connection  as  in 
'apple-green,'  or  a  casual  one  as  in 
'  I'renii-grey.'  In  order  to  derive 
due  advantage  from  technical  terms 
of  the  kind,  they  must  be  associated 
iiniaedvitdy  with  the  perception  t<> 
which  they  belong,  and  not  oonnected 
with  it  through  the  vague  usages  of 
common  language.  The  memory  must 
retain  the  sensation  ;  and  the  tecb- 


word  I 


directly  a 


^istood   ! 


diaUnctly.  When  we  find 
Bucn  terms  as  tin-'ahite  or  jiincAiwi- 
brovm,  the  metallic  colour  so  denoted 
ought  to  start  up  in  our  mBmoi7 
without  delay  or  search. 

"This,  which  it  is  most  important 
to  recollect  with  respect  to  the  simpler 
properties  of  bodies,  as  ciJour  and  ' 
form,  is  no  less  true  with  respect  to 
mora  compound  notions.  In  all  cases 
the  term  is  fixed  to  a  peculiar  mean- 
ing by  convention  ;  and  the  student, 
in  order  to  use  the  word,  must  be 
completely  familiar  with  the  conven- 
tion, BO  that  he  has  no  need  to  frame 
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criii jectures  from  the  word  itself, 
conjectures  would  always  be  insi 
and  oft«n  erroneous.  Thus  the  term 
papitionactoui  applied  to  a  flower  is 
employed  to  indicate,  not  only  a  re- 
Hemblance  to  a  butterfly,  but  a  resem- 
blance arising  from  five  petals  of  a 
certojn  peculiar  shape  and  arrange- 
emblance 


trthan 


ca^es,  yet,  if  it  were  produced 
different  way,  as,  for  example,  by 

Setal  or  two  only,  instead  oC  a  '  st 
ard '  two  ' win^' and  a'keel't 
sisting  of  two  parts  more  or  less  united 
into  one,  we  should  l>e  no  longer  jus 
tified  in  speaking  of  it  as  a  'papiUo 

When,  however,  the  thing  named 
is,  as  in  this  last  case,  ' '     ' ' 

of  aimpts  sensations,  it 
aary,  in  order  to  learn  the  meaning  of 
the  word,  that  the  student  should  refer 
back  ■ 
may  be  communicated  to  him  through 
the  medium  of  other  words ;  the 
terms,  in  short,  may  be  defined.  But 
the  names  of  elementaiy  sensations, 
or  elementary  feelings  of  any  sort, 
cannot  be  defined ;  nor  Is  there  any 
mode  of  making  tbeir  signification 
Imown  but  by  making  the  learner 
eiperience  the  sensation,  or  referring 
him,  through  some  known  mark,  ' 
hia  remembrance  of  having  exp 
enced  it  before.      Hence  it  is  only 


nthe. 


™rdae 


those  inward  feelings  which 
nected  in  a  very  obvious  and  uniform 
manner  with  outward  objects,  that 
are  really  susceptible  of  an  exact  de- 
scriptive language.  The  countless 
variety  of  sensations  which  arise,  for 
instance,  from  disease,  or  from  pecu- 
liar phystologicid  states,  it  would  be 
in  vain  to  attempt  to  name ;  for  as  no 
one  can  judge  whether  the  sensation 
I  have  is  the  same  with  bis,  the  name 
cuinot  have,  to  us  twt^  real  commu- 
nity of  meaning.  The  same  may  be 
uid  to  a  considerable  extent  of  purely 
mental  feelings.  But  in  some  uf  the 
sciences  which  are  cwnveiaant  with 
external  objects,  it  is  scarcely  possible 


to  aorpasa  the  perfection  to  which  this 
quality  of  a  philosophical  lang:uagt]  has 
been  carried. 

"The  formaiion"  ot  an  exact  and 
extensive  descriptive  language  for  bo- 
tany has  been  executed  with  a  degree 
of  skill  and  felicity,  which,  before  it 
was  attained,  could  hardly  have  been 
dreamt  of  as  attainable.  Every  part 
of  a  plant  has  been  named;  and  the 
form  of  every  part,  even  the  most 
minute,  has  bad  a  large  assemUago 
of  descriptive  terms  appropriated  to 
it,  by  means  of  which  the  botanist  can 
convey  and  receive  Icnowledge  uf  form 
and  structure,  aa  exactly  as  if  each 
minute  part  were  presented  to  bnn 
vastly  mSignified.  This  acquisition 
was  part  of  the  Linnsean  reform.  .  .  . 
'Toumefort,'  says  Decandolle,  'ap- 
pears to  have  been  the  first  who  really 
percwved  the  utility  of  fixing  the  sense 
of  terms  in  such  a  way  as  always  to 
employ  the  same  word  i:      ' 


mdali 


-ays! 


expre 


sthei 


idea  by  the  same  words  ;  but  it 
Linnaus  who  really  created  and  fixed 
this  botanical  language,  and  this  is 
his  fairest  claim  to  glory,  for  by  this 
fixation  of  language  he  has  shed  clear- 
ness and  precision  over  tdl  paila  of 
the  science.' 

"  It  is  not  necessary  here  to  give 
any  detailed  accoimt  of  the  terms  of 
botany.  Tbo  fundamental  ones  have 
beau  gradually  introduced,  as  the 
part  of  pJants  were  more  carefully  anil 
minutely  examined.  Thus  the  flower 
wsa  necessanly  distinguished  into  the 
calyx,  the  eonila,  the  itameni,  and  the 
piMili;  the  sectionsofthecorolla  were 
termed  petaU  by  Columna ;  those  of 
the  calyx  were  called  aepala  by  Neclter. 
Sometimes  terms  of  greater  generality 
were  devised  ;  as  ptrianik,  to  include 
the  calyx  and  corolla,  whether  one 
or  both  of  these  were  present ;  peri- 
aiip,  for  the  part  enclosing  the  grain, 
of  whatever  kind  it  be,  fruit,  nut,  pod, 
&c  And,  it  may  easily  be  ima^ned 
that  descriptive  terms  may,  by  defini- 
tion and  combinaUon,  become  very 


t.  sc.  Id.,  a.  I 
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■  and  distinct  Thu*  leaves 
Inny  be  called  ]>iHiuit^fid,  piaaatipar- 
tilf,  pinnaliifCl,  pinnatilobaU,  p<Uma- 
tljid,  f(UmiUimrtite,  Ac,  and  each  of 
theea  words  designates  different  com- 
binatioDB  at  the  modes  and  eitent 
of  the  divlBiooB  of  tbe  leaf  with  the 
divisions  of  its  outline.  Insomecases, 
arbitrary  numerical  relationi  are  in- 
troduced into  the  defiiiition  :  thus,  a 
leaf  IB  called  bUiibate  when  it  is  divided 
into' two  parta  by  a  notch  ;  but  if  tbe 
notch  go  to  the  middle  of  its  length , 
It  is  bifid  !  if  it  go  near  the  base  ot  the 
leaf,  it  is  Inpatttte  ;  if  to  the  base,  it 
is  hittd.  Thus,  too,  a  pud  of  Si  cruci- 
ferous plant  is  a  tUiqva,  if  it  is  four 
timea  aa  long  as  it  ia  broad,  but  if  it 
be  shorter  than  this  it  ia  a  ^tcvia. 
Such  terms  being  established,  the  fonn 
of  the  very  complex  leaf  or  frond  of 
a  fern  (Hymenophyllum  Wilsoni}  is 
eiftctly  conveyed  by  the  following 
phraae : — '  Fronds  rigid  pinnate,  pinnie 
recurved  aubunilateral  pinnatifid,  the 
segments  linear  undivided  or  bifid, 
■pinuloeoserntte. ' 

"Other  characters,  aa  well  as  form, 
are  conveyed  with  the  like  precision  ; 
colour  by  means  oF  a  chuisiGed  acale 
of  colours.  .  .  .  This  was  dooe  with 
moat  precision  by  Werner,  and  hia 
scale  of  colours  ia  still  the  most  usual 
atandard  of  naturalists.  Werner  also 
introduced  a  more  exact  terminology 
with  regard  to  otherchoraoters  which 
are  important  in  mineral*^,  as  lustre, 
hardness.  But  Moha  improved  upon 
this  step  by  giving  a  numerical  soala 
of  hardness,  in  which  talc  is  I ,  gyp- 
sum 2,  calc  spar  3,  and  so  on.  .  .  . 
Some  properties  as  specific  gravity,  b^ 
their  defiiiition  give  at  once  a  numen- 
cnl  meaaure  ;  and  others,  as  crystal- 
line form,  reqnire  a  very  considerable 
array  of  mathematical  calculatioii  and 
reasoning  to  point  out  their  ^relations 
and  gratuitions." 

§  3,  Thus  far  of  Descriptive  Ter- 
minolagy,  or  of  the  langnage  requisite 
for  placing  on  record  our  observation 
of  Individual  instances.  But  when 
we  proceed  from  this  to  Induction,  or 


rather  to  that  compariarm  of  obBerred 
instances  which  is  the  preparatory 
step  towards  It,  wa  stand  in  need  of 
an  additional  and  a  different  sort  uf 
general  names. 

Whenever,  for  purposea  of  Induc- 
tion, we  find  it  neceaaar;  to  introduce 
(in  Dr.  Whewell's  phraseoli^y)  Bome 
new  general  eonceptiou  —  that  is, 
whenever  the  oomporison  of  a,  set  ot 
phenomena  leads  to  the  recc^ition 
la  them  of  some  common  drcum- 
staocB,  which,  our  attention  not  hav- 
Ii^g  been  directed  to  it  on  any  former 


it  is  of  importance  that  this  new  con- 
ception, or  this  new  result  of  abstrac- 
tion, should  have  a  name  appropriated 
to  it ;  especially  if  the  circumatance 
it  involves  be  one  which  leads  to  many 
consequences,  or  wMch  is  likely  to  be 
found  also  in  other  classes  of  pheno- 
mena. No  doubt^  in  most  coaes  of 
the  kind,  the  meaning  might  be  con- 
veyed by  joining  together  several 
words  already  in  use.  But  when 
a  tbbg  has  to  be  often  nioken  of, 
then  are  mora  reasons  than  the 
saving  of  time  and  space  for  speaking 
of  it  in  the  moat  conciae  manner  pos- 
sible. What  darkness  would  be  spread 
over  geometrical  demonatiationa,  if 
wherever  the  word  Cirdt  ia  naed,  the 
definition  of  a  circle  were  inserted  In* 
stead  of  it.  In  mathematics  and  its 
applications,  where  the  nature  of  the 
processes  demands  that  the  attention 
should  be  strongly  concentrated,  but 
does  not  require  that  it  should  be 
widely  diffused,  the  importance  of 
concentration  also  in'  the  expressions 
has  always  been  duly  felt ;  »nd  a 
mathematician  no  sooner  finds  that 
he  shall  often  have  occasion  to  speak 
of  the  same  two  things  together,  than 
he  at  once  creates  B  term  to  express 
them  whenever  combined  :  just  aa,  in 
his  algebraical  operations,  he  substi- 
tutes for  (a^+i"}!,  or  for|-^--^  j-f- 

ta,  the  single  letter  P,  Q,  or  S  [not 
solely  to  shorten  bis  symbolioal  ei- 
pression^  but  to  simplify  the  purely 
intellectiisl  part  of  his  operaticos,  1^ 
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enabling  the  miad  to  give  its  exaln- 
vite  attention  to  the  relation  between 
the  quantity  S  luid  the  other  quanti- 
tiea  which  enter  into  the  equation, 
without  being  distracted  by  thinking 
unneoeBiarily  of  the  parts  of  which  8 
it  itself  composed. 

But  there  is  another  resson,  in  ad- 
dition to  that  of  promoting  pempi' 
cuity,  for  giving  a  brief  and  compact 
name  to  each  of  the  more  considerable 
results  of  abstraction  which  are  ob- 


keep  tbem  more  constantly  before  the 
mind.  The  names  are  remembered, 
and,  being  remembered,  suggest  their 
definition  ;  while  if,  instead  of  specific 
and  chaTaGteristio  names,  the  mean- 
ing bad  been  expressed  by  putting 
together  a  number  of  other  names, 
that  particutar  combination  at  words 
already  in  comnion  use  for  other  pur- 
poses would  have  had  nothing  to 
make  itself  remembered  by.  If  we 
want  to  render  a  particular  oombina- 
tion  of  ideal  permanent  in  the  mind, 
there  is  noCiiiiig  which  olenohea  it 
like  a  name  specially  devoted  to  ex- 
press it.  If  mathematicians  hod  been 
obliged  to  speak  of  "that  to  which  a 
quantity,  in  increasing  or  diminish- 
ing, is  always  approaotiing  nearer,  so 
that  the  difFerence  becomes  less  than 
any  assignable  quantity,  but  to  which 
it  never  becomes  exactly  equal,"  in- 
stead of  expressing  all  this  by  the 
simple  phrase,  ''the  limit  of  a  quan- 
tity," we  should  probably  have  long 
remained  without  most  of  the  impor- 
tant truths  which  have  been  dis- 
covered by  means  of  the  relation 
between  quantities  of  various  kinds 
and  their  Umits.  If,  instead  of  speak- 
ing of  momentum,  it  had  been  oeoes- 
SBcy  to  say,  "the  product  of  the 
number  of  units  of  velocity  in  the 
velocity  by  the  number  of  units  of 
mass  in  the  mass,"  many  oE  the  dyna. 
niical  traths  now  uiprehended  by 
meant  of  this  complex  idea  would 
probably  have  esoi^)ed  notice,  for 
want  of  recalling  the  idea  itself  with 


sufficient  readiness  and  familiarity. 
And  on  subjects  less  remote  from  the 
topics  of  popular  discussion,  whoever 
wishes  to  draw  attention  to  some 
new  or  unfamiliar  distinction  among 
things  will  find  no  way  so  sure  as  to 
invent  or  select  suitable  names  for 
the  express  purpose  of  marking  it. 

A  volume  devoted  to  explaining 
what  the  writer  means  by  civilisation 
does  not  raise  so  vivid  a  conception 
of  it  as  the  [single  expression,  that 
Civilisation  is  a  different  thing  from 
Cultivation  ;  the  compactness  of  that 
brief  desipiation  for  the  contrasted 
quality  being  an  equivalent  tor  a  long 
disooBsion.  So,  if  we  would  impress 
forcibly  upon  the  understanding  and 
memory  tJie  distinction  between  the 
two  different  conceptions  of  a  repre- 
sentative government,  we  cannot  more 
eEfectusUy  do  so  than  by  saying  that 
Delegation  is  not  R^resentation. 
Hardly  any  original  thoughts  on 
mental  of  social  subjects  ever  make 
their  way  among  mankind,  or  assume 
their  proper  importance  in  tlie  minds 
even  of  their  inventors,  until  aptly- 
selected  words  or  phrases  have,  ss  it 
were,  nailed  them  down  and  held 
them  fast. 

S  4.  Of  the  three  essential  parts  of 
a  pbilosophioal  language,  we  have  now 
mentioned  two  :  a  terminolc^y  suited 
for  describing  with  precision  the  in- 
dividual facts  observed  )  and  a  name 
for  eveiy  common  property  of  any 
importance  or  interest,  which  we  de- 
tect by  comparing  those  tacts;  in- 
cluding(aatheconcretes  corresponding 
to  thoae  abstract  terms)  names  for  the 
cl^ues  which  we  artificially  construct 
in  virtue  of  those  properties,  or  as 
many  of  them,  at  leas^  as  we  have 
frequent  occasion  to  predicate  any- 
thing of. 

But  there  Is  a  sort  of  classes,  for 
the  recognition  of  which  no  such 
elaborate  process  is  necessary  ;  be- 
cause each  of  them  is  marked  out 
from  all  others  not  by  some  one  pro- 
perty, the  detection  of  which  may 
depend  on  a  difficult  act  of  absttoctior 
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its  propertieB  generally.  I 
lie  Kinds  oE  things,  in  the 
sense  which,  in  this  tre&tisc,  hns  been 
epeoially  attached  to  that  term.  By 
b  Kind,  it  will  be  Temembered,  we 
mean  one  oE  tho«e  clanaes  which  are 
dbrtingiiished  Emm  all  others  not  by 
one  or  a  few  definite  properties,  but 
In'  an  unknown  multitude  oE  tht 


the 


which 


index  to  an  indefinite  numbfrof  other 
distinctive  attributes.  The  claM  horse 
is  a  Kind,  because  the  thingn  which 
agree  in  possessing  the  characters  by 
which  we  recognise  a  borae,  agree  in 
a  jp^at  nunil)er  of  other  propertieB, 
as  we  know,  and,  it  cannot  be  doubted, 
in  many  more  than  we  know.  Animal, 
agwn,  is  a  Kind,  becauae  no  definition 
that  could  begiveuoE  the  name  animal 
could  stther  exhaust  the  properties 
cuDunoD  to  all  animals,  or  supply  pre- 
mises from  which  the  remainder  of 
those  properties  could  be  Inferred. 
But  a  combination  of  ptopertiee  which 
doesnot  give  evidence  of  the  existence 
of  any  other  independent  peculiarities, 
does  nut  constitute  a  Kind.  White 
horse,  therefore,  is  not  a  Kind  ;  be- 
cause horses  which  agree  in  whiteness 
do  not  agree  in  anything  else,  except 
the  qualities  common  to  all  horses, 
and  whatever  may  be  the  causes  or 
effects  of  that  particular  colour. 

On  the  principle  that  there  should 
be  a  name  for  everything  which  ire 
have  frequent  occasion  to  make  asser- 
tions about,  there  ought  evidently  to 
be  a  name  for  every  Kind  ;  for  as  it 
is  the  veiy  meaning  oE  a  Kind  that 
the  individuals  composing  it  have  an 
Indefinite  multitude  of  properties  in 
common,  it  foUuws  that,  if  not  with 
our  present  knowledge,  yet  with  that 
which  we  mnj  hereafter  acquire,  the 
Kind  is  a  subject  to  which  there  will 
have  to  be  applied  many  predicates. 
The  third  component  element  of  a 
philosophical  language,  therefore,  is 
that  there  shall  be  a  name  for  every 
Kind,  In  other  words,  there  moat 
not  only  be  a  temiiDotogy,  but  also  a 
noineliclatui& 


The  words  Nomenolature  and  Ter- 
minology are  employed  by  most 
authors  almost  indiscnmiaat«iy ;  Dr. 
WheweU  being,  as  far  as  I  am  aware, 
the  first  writer  who  has  r^^larly 
assigned  to  the  two  words  different 
meanings.  The  distinction,  however, 
which  he  has  drawn  between  them 
being  real  and  important,  his  exampltf 
is  likely  to  be  followed ;  and  (as  i» 
apt  to  be  the  case  when  such  innova- 
tions in  language  ore  felicitously  made) 
a  vague  sense  of  the  distinction  is  found 
to  have  influenced  the  employment  of 
the  terms  in  common  practice,  before 


fxpedn 


had  bei^n 


ng  them  ph  i  losophically . 
Every  one  would  say  that  the  reform 
effected  by  Lavinsiet  and  Guyton* 
Mori-eau  in  the  language  of  chemisb'y 
consisted  in  the  introduction  of  a  new 
nomenclature,  not  of  a  new  termino- 
'ogy.  Linear,  lanceolate,  oval,  or  ob- 
long, serrated,  dentate,  or  ccenate 
leaves,  are  expressions  forming  part 
of  the  terminology  of  botany  while  the 
names  "Viola  odorata  "  and  "Ulen 
Europfflua"  belong  to  its  nomenclature. 
A  nomenclature  may  be  defined, 
the  collection  of  the  names  of  all  the 
Kinds  with  which  any  branch  of  know- 
ledge is  conversant ;  or  more  properly, 
of  all  the  lowest  Kinds,  or  ii^ma 
tpeciet — those  which  may  be  sub- 
divided indeed,  but  not  into  Kinds, 
and  which  geneially  accord  with  what 
in  natural  history  are  termed  simply 
species.  Science  possesses  two  splen- 
did examples  of  a  syatematia  nomen- 
clature ;  that  of  plants  and  animals, 
constructed  by  Linnteus  and  his  auc- 
cessors,  and  that  of  chemistry,  which 
we  owe  to  the  illustrious  group  of 
chemists  who  flourished  in  France  to- 
wards the  close  of  the  eighteenth  cen- 
tury. In  these  two  departments,  not 
only  baa  every  known  species,  or  low- 
est Kind,  a  name  assigned  lu  tt,  but 
when  new  lowest  Kinds  are  discovered. 


the  nomendatui 
constructed  on  any  syatei 


In  other  s( 


.     tber  be- 
be  uamed  are  not 
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ough  to  Tcqnire  one  (as  in 

geoineCrTi  fo'  example),  or  becuuge  no 
one  has  yet  auggeated  a,  suitable  prin- 
oiple  for  auch  a  Bjatem,  as  in  minera- 
logy :  in  wbicb  the  want  of  a  Bcieiiti- 
ciJly  constructed  nnioencUture  is  now 
the  principal  cause  which  retards  tile 
progress  of  the  acience, 

§  5.  A  word  which  earriea  on  its 
lace  that  it  belongs  to  a  nomen- 
clature seems  at  first  sight  to  differ 
from  other  concrete  general  names  in 
this — that   its  meaning  doei  not  re- 


1  the  a 


butea  implied  in  it,  but 
notation,  that  is,  in  the  particular 
group  of  things  which  it  is  appointed 
to  designate ;  and  cannot,  therefore,  be 
unfolded  by  means  of  a  delinitiou, 
but  must  be  made  known  in  another 
way.  This  opinion,  however,  appears 
to  me  erroneuue.  Words  belonging 
to  a  nomenclature  differ,  I  conceive, 
from  other  words  mainly  in  this,  that 
besides  the  ordinary  connotation,  thay 
have  a  peculiar  one  of  their  own  : 
besides  connoting  certain  attributes, 
they  also  connote  that  those  attri- 
butes are  distinctive  of  a  Kind.  The 
term  "  peroxide  of  iron,"  for  example, 
belonging  by  its  form  to  the  ayste. 
nlstic  Domenclature  of  chemistry, 
bears  on  its  face  that  it  is  the  name 
of  a  peculiar  Kind  of  substance.  It 
moreover  connotes,  like  the  name  of 
any  other  class,  some  portion  of  the 
properties  common  to  the  class  ;  in 
this  instance  the  property  of  being  a 
compound  of  iron  and  the  largest 
dose  o[  ox]u;en  with  which  iron  will 
combine.  These  two  things,  the  fact 
of  being  such  a  compound,  and  the 
fact  of  being  a  Kind,  constitute  the 
connotation  of  the  name  peroxide  of 
iron.  Whenwesayof  theaubatancebe- 
fore  us,  that  it  is  the  peroxide  of  iron, 
we  thereby  assert,  first,  that  it  is  a 
compound  of  iron  and  a  maximum  of 
oxygen,  and  next,  that  the  substance 
imposed   is  a  peculiar  Kind  of 
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as  essential  a  portion 
of  its  meaning'  as  tbe  ^rst  part,  while 
the  definition  only  declares  the  first ; 
and  hence  the  appearance  that  the 
signification  of  such  terms  cannot  be 
conveyed  by  a  definition,  which  ap- 
pearance, however,  is  fallacious.  The 
name  Viola  odorsta  denotes  a  Kind, 
of  which  a  certain  number  of  char- 
acters, sufficient  to  distinguish  it,  are 
enunciated  in  botanical  works.  This 
enumeration  of  characters  ia  surely, 
as  in  other  casea,  a  definition  of  tlie 
name.  No,  say  some,  it  is  not  a 
definition,  for  the  name  Viola  odorsta 
does  not  mean  those  characters ;  it 
means  that  particular  group  of  plants, 
and  the  characters  are  selected  from 

as  marks  by  which  to  recognise  the 
group.  But  to  this  I  reply,  that  the 
name  does  not  mean  that  group,  for 
it  would  be  applied  to  that  group  no 
linger  than  while  the  group  is  be- 
lieved to  be  an  infinia  ipecit) ;  if  it 
were  to  be  discovered  that  several 
distinct  Kinds  have  been  confounded 
under  this  one  name,  no  one  would  any 
longer  apply  tbe  name  Viola  odorata 
to  the  whole  of  the  group,  but  would 
apply  it,  if  retained  at  all,  to  jne 
only  of  the  Kinds  contained  therein. 
What  is  imperative,  therefore,  is  not 
that  the  name  shall  denote  one  par- 
ticular collection  of  objects,  but  that 
it  shall  denote  a  Kind,  and  a  lowest 
Kind.  The  form  of  the  name  declares 
that,  happen  what  will,  it  is  to  denote 
an  infima  ipetiei;  and  that,  therefore, 
the  properties  which  it  connotes,  and 
which  are  expressed  in  the  definition, 
are  te  be  connoted  by  it  no  longer 
than  while  we  continue  to  believe  that 
those  properties,  when  found  ti^ether, 
indicate  a  Kind,  and  that  the  whole 
of  them  are  found  in  no  more  than 
one  Kind. 

With  the  addition  of  thia  peculiar 
connotation,  implied  in  the  form  ot 
every  word  which  belongs  to  a 
systematic  nomenclature,  the  set  of 
characters  which  is  employed  to  dis- 
criminate each  Kind  from  all  other 
Kinds  (and  which  is  a  real  definition) 
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coTiiUtutea  M  completely 
cither  oaae  the  whole  meai 
term.  It  Is  no  objection  to  My  th»t 
(s«  in  often  the  case  in  Datuntl  higtorj) 
the  «et  of  chuactera  may  be  idiaiiged, 
and  Bnother  nibetitated  ai  being 
better  suited  tor  the  puipoee  of  dis- 
tinction, while  the  word,  still  conti- 
nuing to  denote  the  same  group  of 
things,  is  not  considered  to  have 
changed  its  meaning.  For  this  is  no 
more  than  maj  happen  in  the  OBse  of 
any  other  generJ  name  !  we  maj, 
in  refuraiing  Ita  connotatloD,  leave 
its  denotation  untouched ;  tmd  it  is 
generally  desirable  to  do  so.  The 
connotation,  buwcTer,  is  not  the  leaa 
for  thifl  the  real  meaning,  for  we  at 
once  apply  the  name  wherever  the 
characters  set  down  in  the  definition 
are  found ;  and  that  Thich  exclusively 
guides  us  in  applying  the  term  must 
constitute  its  signification,  IE  we 
find,  contrary  to  our  previous  belief, 
that  the  characters  are  not  peculiar 
to  one  species,  we  cease  to  use  the 
term  co-extensively  ■mlb  the  char- 
acters ;  but  then  it  js  because  the 
other  portion  of  the  connotation  fails ; 
the  condition  that  the  class  must  be  a 
Kind.  The  connotation,  therefore,  is 
still  the  meaning  ;  the  set  of  descrip- 
tive characters  is  a  true  definition  ; 
and  the  meaning  is  unfolded,  not 
indeed  (as  in  other  cases)  by  the 
definition  alone,  but  by  the  definition 
and  the  form  of  the  word  taken  to- 

§  6.  We  have  now  analysed  what 
is  hnplied  in  the  two  principal  re- 
quisites of  a  philosophical  language  ; 
first,  precision,  or  definiteness,  and 
secondly,  completeness.  Any  further 
remarks  on  the  mode  of  constructing 
a  nomenclature  must  be  deferred 
until  we  treat  of  Classification ;  the 
mode  of  naming  the  Kinds  of  things 
being  necessarily  subordinato  to  the 
mode  of  arranging  those  Kinds  into 
larger  classes.  With  respect  to  the 
minor  requisites  of  terminology,  some 
of  them  are  well  stated  and  illus- 
'  in  the  "  Aphorisms  concerning 


the  Lan);u^e  of  Science,"  included 
in  Dr.  ,Whewell's  PhOotopkt  ef  tke 
Inductive  Bctenctt.  l^iese,  is  being  of 
secondary  importance  In  the  peculiar 
point  of  view  of  Logic,  I  shall  not 
further  refer  to,  but  shall  confine  my 
obaerratioiui  to  one  mora  qnality, 
which,  next  to  tite  two  already  treated 
of,  appears  to  be  the  most  valuable 
whitji  the  languajfe  of  science  can 
pceseea.  Of  this  qnality  a  genen^ 
notion  may  be  ccoveyed  by  the  M- 
lowing  aphorism : — 

Whenever  the  natore  of  the  sub- 
ject pennila  our  renaoning  processes 
to  be,  without  danger,  carried  on 
mechanically,  the  laogu^e  sbonld  be 
constructed  on  as  meohanioal  prin- 
ciples as  possible  :  while  in  the  con- 
trary case,  it  should  be  so  constructed 
that  there  shall  be  the  greatest  pos- 
sible otistacles  to  a  merely  mechaniol 
use  of  it. 

I  am  aware  that  this  maxim  re- 
quires much  explanation,  which  I 
shall  at  once  proceed  to  give.  And 
first,  OS  to  what  is  meant  by  luing 
a  langu^[e  mechanically.  The  com- 
plete or  extreme  case  of  the  meidiaui- 
cal  use  of  language  is  When  it  is 
used  withont  any  consciousness  of  a 
meaning,  and  with  only  the  conscious- 
ness of  using  certain  visilde  or  audible 
marim  in  confoirnity  to  technical 
rules  previously  laid  down.  Thia 
extreme  case  is  nowhere  realised 
except  In  the  figures  of  arithmetic, 
and  stilt  more  the  symbols  of  algebra, 
a  language  unique  in  its  kind,  and 
approaching  as  nearly  to  perfection, 
for  the  purposes  to  which  it  is  den- 
tined,  as  can,  perhaps,  be  said  of  any 
creation  of  the  human  mind.  Its 
perfection  consists  in  the  complete- 
ness of  its  adaptation  to  a  purely 
mechanical  use.  The  symbols  are 
mere  counters,  without  even  the  sem- 
blance of  a  meaning  apart  from  the 
convention,  which  is  renewed  each 
time  they  are  employed,  and  which 
is  altered  at  each  renei^,  the  same 
symbol  a  or  z  being  used  on  different 
occasions  to  represent  things  which 
(except  that,  like  all  tbings,  they  ara 


TMiMINOLOGY  AND  NOMENCLATURE. 


463 


susceptible  of  being  numbered)  have 
no  property  in  oommoo.  There  is 
noUiingi  there[(«t<,  to  distract  the 
mivd  from  the  Bet  of  tnecboatcal 
operations  which  ate  to  be  performed 
upon  the  symbols,  such  aa  ■quaring 
both  iidee  of  the  eqiiatmo,  multiplying 
or  dividing  tham  by  the  same  or  by 
equivalent  sjmibolB,  and  bo  forth. 
EiLch  of  these  operationa,  it  it  tmn, 
corresponds  to  a  syllogism  ;  represenU 
one  step  of  ratiocination,  relating  not 
to  the  symbols,  but  to  the  things  sig- 
nified by  them.  But  aa  it  has  been 
founil  praoticabls  to  frame  a  technical 
form,  by  conforming  to  which  we  can 
make  snre  of  finding  the  cnnclusion 
ot  the  ratiocination,  our  end  can  be 
completely  attained  without  our  ever 
thinking  of  anything  but  the  symbols. 
Being  Uius  intend^  to  Work  merely 
as  mechanism,  they  have  the  qualities 
which  mechanism  ought  to  have. 
They  are  of  the  least  possible  bulll, 
so  that  they  t^e  up  scareely  any 
room,  and  waste  no  time  in  their 
manipulation  ;  they  are  compact,  and 
fit  BO  closely  together  that  Uie  eye 
can  take  in  the  whole  at  once  of 
almost  every  operation  which  they 
are  employed  to  perform. 

These  admirable  properties  of  the 
ii3mibolic^  langu^e  of  Diathematics 
have  made  so  strong  an  impresBiwi  on 
the  minds  of  many  thinkers,  as  to 
have  led  them  to  consider  the  symbo- 
lical language  in  question  as  the  Ideal 
type  of  philosophical  language  genar. 
ally  ;  to  think  that  names  in  general, 
or  (aa  they  are  fond  of  calling  them) 
g^s,  are  fitted  for  the  purposes  of 
thou^t  in  proportion  as  they  can  be 
made  to  approximate  to  the  corapact- 
nesa,  the  entire  unmeaningnesa,  and 
the  capability  of  being  used  as  counters 
without  a  thought  <rf  what  they  repre. 
sent,  which  are  characteristic  of  the  a 
and  b,  the  x  and  y,  of  algebra.  This 
notion  has  led  to  sanguine  views  of 
the  acceleration  of  the  progress  of 
science  by  meana  which,  I  conceive, 
cannot  posaibty  conduce  to  that  end, 
and  forma  part  of  that  exaggerated 
estimate  of  the    influence   of  signs 


which  hal  contributed  in  no  i;mal] 
degree  to  prevent  the  real  laws  of 
our  intellectual  operations  from  being 
rightly  uuderstood. 

In  the  first  place,  a  aet  of  signs  by 
which  wo  reason  without  coBscious- 
nesa  of  their  meaning,  can  be  service- 
able, at  most,  only  in  our  deductive 
operations.  In  our  direct  inductions 
we  cannot  for  a  moment  dispense  with 
a  distinct  mental  image  of  the  pbeno-' 
mena,  since  the  whole  operation  turns 
on  a  perception  of  the  particulars  in 
which  thoee  phenomena  agree  and 
differ.  But,  further,  i^his  reasoning 
by  counters  is  only  suitable  to  a  very 
limited  portion  even  of  our  deductive 
processes.  In  our  reasonings  respect- 
ing numbers,  the  only  general  prin- 


introduce  are  these  :  Things  which 
are  equal  to  the  same  thing  are  equal 
to  one  another,  and  The  sums  or  dif- 
ferences of  equal  things  are  equal ; 
with  their  various  coroliaries.  Not 
only  can  no  hesitation  ever  arise  re- 
specting the  applicabilitj  of  these 
princi[^,  since  they  are  true  of  all 
magnitudes  whatever,  hat  every  pos- 
sible application  of  which  they  are 
susceptible  may  be  reduced  to  a  tech- 
nical rule  ;  imd  sut^,  in  fact,  the  rules 
of  the  calculus  are.  But  if  the  sym- 
bols represent  any  other  things  than 
mare  numbeta,  let  us  say  even  straight 
or  curve  line«,  wo  have  then  to  apply 
theorems  of  geometry  not  true  of  all 
lines  without  exception,  and  to  select 
those  which  are  true  of  the  lines  we 
ara  reasoning  about  And  how  can 
we  do  this  unless  wa  keep  completely 
in  mind  what  particular  lines  these 
are!  Since  additional  geometrical 
truths  may  be  introduced  into  the 
ratiocination  in  any  stage  of  its  pro- 
gress, we  cannot  suffer  ourselve;,  dur- 
ing even  the  smallest  part  of  it,  to  uaa 
the  names  mechanically  (aa  we  use 
algebraical  symbols)  without  an  image 
annexed  to  them.  It  is  only  after 
ascertaining  that  the  solution  of  a 
question  concerning  lines  can  be  made 
to  depend  on  aprevious  question  con- 
cerning numbers,  or,  in  oUier  words. 
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after  tbe  question  his  been  (to  ipeik 
technically)  tsdneed  ta  an  equation, 
that  tbe  nnnieaiung  rigns  become 
available,  and  that  the  nature  of  the 
facta  themaelves  to  which  the  inresti- 


the  mind.  Up  to  the  eatabliahmeiit 
of  the  equation,  the  langnaffe  in  which 
mathematiclanii  carr^  on  their  icaBon- 
ing  doe*  not  differ  in  character  from 
Ihftt  employed  by  close  reuoneis  un 
any  other  lund  oi  subject. 

I  do  not  deuj  that  every  correct 
ratiocination,  when  Uirown  into  the 
syllogistic  Bhafe,  ia  conclnuve  from 
the  mere  form  of  the  expresaion,  pro- 
vided none  of  the  tenna  used  be  am- 
bigooas  ;andthisiBoneof  thecircuiU' 
atsnces  which  have  led  scone  writen 
to  think  that  if  all  names  were  so 
judiciously  constmoted  and  so  care- 
fully defined  as  not  to  admit  of  any 
ambiguity,  the  improvement  thna 
made  in  language  wmild  not  only  give 
to  the  conclusions  of  every  deductive 
sdeoce  the  same  certainty  with  those 
of  matbematioi,  but  would  reduce  all 
reasonings  to  the  aj^lication  of  a  tech- 
nical form,  and  enable  their  conclu- 

lifter  a  merely  mechanioJ  process,  as 
is  undoubtedly  the  case  in  algebra. 
But,  if  we  accept  geometry  tbe  con- 
clusions of  whidi  are  already  as  cer- 
tain and  exact  as  they  can  be  made, 
there  is  no  science  butthat  of  number, 
in  which  the  practical  validity  of  a 
reasoning  can  be  apparent  to  any  per- 
son who  ha;  looked  only  at  the  reason- 
ing itself.  Whoever  has  assented  to 
what  was  said  in  the  last  book  con- 
cerning the  case  of  the  Compoeition 
of  Causes,  and  the  stjll  s' 


if  the 


not  n 


of  laws  by  another,  is  aware  that 
geometry  and  algebra  ace  the  only 
sciences  of  which  the  pmpoaitions  are 
categorically  true  ;  the  general  propo- 
sitions of  all  other  sciencea  are  true 
only  hypotheticallj,  supposing  that  no 
counteracting  cause  happens  to  inter- 
fere. Aconclusion  therefore,  however 
'irrectly  deduced,  in  point  of  form, 
im  admitted  law*  ol  nature,  will 


have  DO  other  than  an  hypothetical 
certainty.  At  evet^  step  we  must 
assure  ourselves  that  no  other  law  of 
Datum  has  superseded  or  intermin^ed 
ita  operation  with  those  which  are  the 
premises  of  tbe  reasoning  ;  and  how 
can  this  be  done  by  merely  looking  at 
the  words  *  We  must  not  only  be 
constantly  tfainkii^  of  the  phenomena 
themselvea,  but  we  must  be  constantly 
studying  them  ;  making  oorselves  ac- 
quiUDted  with  the  peculiarities  of  every 
case  to  which  we  attempt  to  q^lj  our 
general  principles; 

The  algebtaicnotation,  considered  u 
a  philosophical  language,  is  perfect  in 
ita  adaptation  Ut  tbe  subjects  for  which 
it  is  commonly  employed,  namely, 
those  of  which  the  investigations  have 
already  been  reduced  to  the  ascertain- 
ment of  a  relation  between  nnmbera. 
But,  admirable  as  it  is  Ear  its  own 
purpose,  the  properties  by  which  it  is 
rendered  such  are  so  far  fn>m  consti- 
tuting it  the  ideal  model  of  philoso' 
phical  language  in  general,  that  tbe 
more  near^  the  langnage  of  any  other 
hrandi  of  science  approaches  to  it^  the 
less  fit  that  language  is  for  its  own 
proper  functions.  On  all  other  sub- 
ject instead  of  contrivances  to  pre- 
vent our  attention  from  Iwing  dis- 
tracted by  thinking  of  the  meaning 
of  our  signs,  we  ought  to  wish  for 
contrivances  to  make  it  impossible 
that  we  should  ever  lose  sight  of  that 

With  this  view,  as  much  meaning 
as  possible  should  be  thrown  into  the 
formation  of  the  word  itseU  (  tbe 
aids  of  derivation  and  analogy  being 
made  available  to  keep  alive  a  oon- 
BciouBuees  of  all  ^lat  ia  signified  by 
it.  In  this  respect  those  languagea 
have  an  immense  advantage  which 
form  their  compounds  and  derivatives 
from  native  roots,  like  tbe  German, 
and  not  from  those  of  a  foreign  or 
dead  language,  as  is  so  much  the  case 
with  Engli^,  Prench,  and  Italian ; 
and  tbe  best  are  those  which  form 
them  according  to  fixed  analogies, 
correspooding  to  the  relations  between 
the  ideas  to  ba  expressed.    All  Ian- 
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propraitiona  can  be  made,  and  thoea 
proposiUona  more  impoiinn^  than 
CiiulJ  ba  made  respecting  any  other 
groups  into  which  the  some  things 
cnuld  be  distributed.  Tbe  properties, 
thareforo,  according  to  which  objects 
are  claasiGed  should,  If  possible,  be 
those  which  are  caumia  of  many  other 
proporties ;  or,  at  any  rate,  which  are 
sure  marks  of  them.  Canaes  are  pre- 
ferable, both  as  being  the  surest  and 
most  diroct  of  marks,  and  as  being 
themselves  the  properties  on  which  it 
is  of  most  use  that  our  attention 
should  be  strongly  fixed.  But  the 
property  which  is  the  caose  of  the 
chief  peculiarities  of  a  class  is  ud- 
fortunately  eeldom  fitted  to  serve 
also  Bs  the  diagnootlo  of  the  class. 
Instead  of  tbe  cause,  we  must  gene- 
rally  select  some  of  its  more  promi- 
nent eSeots,  which  may  earva  aa 
marks  of  tbe  other  effect*  and  of  the 

A  classification  thus  formed  is  pro. 
perly  scientifio  or  philosophical,  and 
IB  commonly  called  a  Natural,  in 
contradistinction  to  a  Technical  or 
Artificial,  olasaification  or  arrange' 
ment.  The  phrase  Natural  OlassiS- 
cation  seems  most  peculiarly  appro- 
priate to  such  arrangements  aa  corre- 
spond, in  the  groups  which  they  form, 
to  the  spontaneous  tendencies  of  tbe 
mind,  by  placing  together  the  objects 
most  similar  in  their  general  aspect ; 
in  oi^Kuition  to  those  technical  sys- 
tems which,  arranging  things  ac- 
cording to  their  Bgreeuiant  in  some 
drcumatance  arbitrarily  selected,  often 
throw  into  the  same  group  objects 
which  in  the  general  aggregate  of 
their  properties  present  no  resem- 
blance, and  into  different  and  remote 
groups  others  which  have  the  clo*eet 
similarity.  It  is  one  of  the  most 
valid  recommendations  of  any  classi- 
fiontion  to  the  character  of  a  scientific 
one,  that  it  shall  be  a  natural  classifi- 
cation in  this  sense  also  ;  for  the  test 
of  its  Bcientifio 


propertied  on  which  tbe  general  aspect 
of  the  things  depends  are,  if  only  on 
that  ground,  important  as  well  as,  in 
most  cases,  numerous.  But,  though 
strong  recommeudatioD,   this  cir- 


since  the  moet  obvious  properties  of 
things  may  be  of  trifling  importance 
compared  with  others  that  are  not 
obvious.  I  have  seen  it  mentioned  as 
a  great  absurdity  in  tbe  Linnsan 
clasBifiaation,  that  it  places  (which,  by 
the  way,  It  does  not)  the  violet  by  the 
side  of  the  oak  ;  it  certainly  dissevers 
natural  affinities  and  brings  together 
things  quite  as  unlike  aa  the  oak  and 
the  violet  are.  But  the  difference, 
apparently  so  wide,  which  renders  tbe 
juxtaposition  of  those  two  vegetables 
■o  suitable  an  illustration  of  a  bad 
arrangement,  depends,  tu  the  common 

now  if  we  made  it  our  study  to  adopt 
the  olassiGcstion  which  would  involve 
the  least  peril  of  similar  rappi-oeke- 
mentt,  we  should  return  to  the  obsolete 
division  into  trees,  ehrubi,  and  herbs, 
which,  though  of  primary  impoctance 
with  regard  to  mere  general  aspect, 
yet  (compared  even  with  so  petty  and 
unobvious  a  distinction  as  that  into 
diootyledons  uid  monocotyledons)  an- 
swers to  so  few  differences  in  the 
other  properties  of  plants,  that  a 
classification  founded  on  it  (indepen- 
dently of  the  indistinctneus  of  the 
lines  of  demarcation)  would  be  as 
completely  artificial  and  technical  as 
tbe  Linnnan. 

Our  natural  groups,  therefore,  must 
often  be  founded  not  on  the  obvious, 
but  on  the  unobvious  properties  of 
things,  when  these  are  of  greater 
importonoe.  But  ia  such  cases  it  is 
essential  that  there  should  be  some 
other  property  or  get  of  properties, 
more  readily  recognisable  by  the  ob- 
server, which  oo-exiat  with,  and  may 
be  received  as  marks  of,  the  properties 
which  are  the  real  groundwork  of  the 
olaesification.  A  natural  arrange- 
ment, for  eiomple,  of  animals,  must 
be  founded  in  the  main  on  their 
internal  structure,  but  (as  M.  Comto 
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remBTka)  it  would  be  Bbininl  tbat  we 
ehould  not  b«  able  tn  determine  the 
genua  and  gpecieB  o(  an  animal  with- 
out first  killing  it  On  this  ground, 
the  preference,  amonz  zoological  clas- 
sifications, is  probnb^  due  to  that  of 
M.  ie  Blainville,  founded  on  the  dif- 
/erencea  in  the  eitemal  integuments  ; 
diffaienoea  which  correspond  much 
mora  accurately  than  might  be  sup- 
poaed  to  the  realty  impuctuit  varieties, 
both  In  the  other  parta  of  the  atruo- 
ture,  and  in  tbs  habita  and  hiatcny  of 
the  animals. 

Thia  ahowa,  more  strongly  than 
ever,  how  extensive  a  knowledge  of 
the  properties  of  ofajecta  is  necessary 
for  making  a  good  classification  of 
tliem.  And  as  it  is  one  of  the  uses  of 
such  a  chuaification  that  by  drawing 
attention  to  the  propertiea  on  which 
it  is  founded,  and  which,  if  the  olaaai- 
fication  be  good,  are  marka  of  many 
others,  it  facilitates  the  discovery  of 
those  others  ;  we  see  in  what  manner 
our  knowledge  of  things,  and  our 
classiGcation  of  them,  tend  mutually 
and  indefinitely  to  the  improvement 
of  each  other. 

We  eoid  just  now  that  the  claaaifi. 
cation  of  objects  should  follow  those 
of  their  properties  which  indicate  not 
only  the  moat  numeroua,  but  alao  the 
mtnt  important  peculiarities.  What 
is  here  meant  by  importance  ?  It  has 
reference  to  the  particular  end  in 
view ;  and  the  same  objects,  there- 
fore,  mar  admit  with  propriety   of 


veral  different  claaaifi  cation 


Each 


t  forms  its  cUaaificatio: 
of  things  according  to  the  properties 
which  fall  within  ita  special  cognisance, 
or  of  which  it  must  take  account  in 
order  to  aocompiiah  its  peculiar  prac- 
tical end  A  farmer  does  not  divide 
plants,  like  a  botanist,  into  dicotyle- 
donouB  and  monocotyledonoua,  but 
into  useful  plants  and  weeds.  A 
geologist  divides  fovdls,  not  like  a 
zoologist,  into  families  corresponding 
to  tluwe  of  living  species,  but  into 
fossils  of  the  palmozoii^  mesozuic,  and 
tertiary  peiioda,  above  the  coal  and 
below  the  cool,  &c.     WhalMi  ore  or 


are  not  fish,  according  to  the  porpme 
for  which  we  are  considering  them. 
"  If  we  are  speaking  of  the  internal 
atnicture  and  physiology  of  the  ani- 
mal,  we  must  Bot  call  them  fish  ;  for 
in  these  respects  they  deviate  widely 
from  fiahea  :  they  have  warm  blood, 
and  produce  and  suckle  their  young 
as  liuid  quadrupeds  do.  But  this 
would  not  prevent  our  epeoking  of 
the  alude  jiihery,  and  calling  auch 
animals  jEiA  on  all  occasions  connected 
with  this  employment ;  for  the  rela- 
tions thus  ariuug  depend  upon  the  ani- 
mal's living  in  the  water,  and  being 
caught  in  a  manner  similar  to  othn* 
tiahes.  A  plea  that  human  laws  which 
mention  fish  do  not  apply  to  whales, 
would  be  rejeetsd  at  once  by  an  in- 


These  i 


<sificatio 


all  good  for  the  purposes  of  their  own 
particular  demrtments  of  knowledge 
or  practice.  But  when  we  are  study- 
ing objecta  not  for  any  apecial  practi- 
cal end,  but  for  the  sake  of  extending 
our  kuowled^  of  the  whole  of  their 
properties  and  relations,  we  most  con- 
sider OS  the  moat  important  attributes 
those  which  contribute  most,  either  by 
themselvee  or  by  their  effects,  to  ran- 
der  the  things  like  one  another,  aod 
unlike  other  things ;  which  give  to 
the  class  composed  of  them  4he  most 
marked  individuality ;  which  fill,  aa 
it  were,  the  lai^ieat  apace  in  tlieir 
existence,  and  would  most  impnas 
the  attention  of  a  spectator  who  knew 
all  their  prt^terties  bat  waa  not  speci- 
ally interested  In  any.  Clames  formed 
on  this  principle  may  be  called,  in 
a  more  emphatic  manner  than  any 
othera,  natural  groups. 

§  3.  On  the  subject  of  these  groups 
Dr.  Whewell  lays  down  a  Uieon, 
grounded  on  an  important  truth, 
which,  he  has,  in  some  respects,  ex- 
pressed and  illustrated  very  felici- 
toualy,  but  also,  as  it  spears  to  mc, 
with  some  admixture  of  error.  It 
will  be  advantageous,  for  both  theau 
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KasoDs,  to  extract  tfae 

his  doctrine  in  the  very  words  he  has 

"  Natural  groups,"  according  to  this 
theory,"  are  "  given  by  Type,  not  by 
Befinition."  And  this  coneideration 
accounts  for  that  "  indeGatteDess  and 
indeciBion  which  we  frequently  find 
in  the  descriptions  of  snch  groups,  and 
which  must  appear  i      ' 


liateat  to  any  < 


B  who 


suppose  these  deacriptior 
any  deeper  ground  of  connection  than 
on  arbitrary  choice  of  the  botanist. 
Thus  in  the  family  of  the  rose-tree, 
we  are  told  that  Uie  omila  are  very 
rardji  erect,  the  itiffma  ta  vmaUy  aim  pic. 
Of  wtiat  use,  it  might  be  asked,  can 
such  loose  accounts  be?  To  which 
the  answer  is,  that  they  are  not  in- 
serted in  order  to  distinguish  the 
species,  but  in  order  to  describe  the 
family,  and  the  total  relations  of  the 
ovules  and  the  stigmata  of  tfae  family 
are  better  known  by  this  general  state- 
ment. A  similar  observation  may  be 
mode  with  r^ard  to  the  Anomalies 
of  each  group,  which  occur  so  com- 
monly, that  Dr.  Lindley,  in  his  In- 
tioduttum  to  Uu  Natural  iSyiUm  of 
Botany,  makes  the  '  Anomalies '  an 
article  in  each  family.  Thus,  part  of 
the  oharacter  of  the  RosaceeB  is,  that 
they  have  alternate  liiaulaie  leaves, 
and  that  the  albumen  is  MitenUfd; 
but  yet  in  Loieta,  one  of  the  genera 
of  this  family,  the  stipulra  are  aburd, 
and  the  albumen  iapraent  in  another, 
Neillia.  This  implies,  as  we  have 
already  seen,  that  the  artificial  char- 
acter (or  diagrtoiU,  as  Mr.  Lindley 
calls  it)  is  imperfect  It  is,  thongh 
very  neariy,  yet  not  exactly,  commen- 
surate with  the  natural  group ;  and 
hence  in  certain  cases  this  character 
U  made  to  yield  to  the  general  weigl 
of  natural  affinities. 

"These  views,  —  of  classes  detei 
mined  by  characters  which  cannot  b 
expressed  in  words,— of  propoeitior 
which  state,  not  what  happens  in  a 
cases,  but  only  usually, — of  partici 


lars  which  are  Included  in  a  clas^ 

though  they  transgress  the  definition 
of  it,  may  probably  surprise  the  reader. 
They  are  so  contrary  to  many  of  the 
received  opinions  respecting  the  use 
of  definitions  and  the  nature  of  scien- 
tific propositions,  that  they  will  pro- 
bably appear  to  many  persons  highly 
illogical  and  unphilosophicaL  But  a 
disposition  to  such  ■  judgment  arises 
in  a  great  measure  from  this,  that 
the  mathematical  and  mathematico- 
physical  sciences  have,  in  a  great  de- 
gree, determined  men's  views  of  the 
general  nature  and  form  of  scientific 
truth,  while  Natural  History  has  not 
yet  had  time  or  opportunity  to  exert 
its  due  influence  upon  the  current 
habits  of  philosophising.  The  appa- 
rent indefiniteness  and  inconsistency 
of  the  clasufi  cations  and  definitions 
of  Natural  History  belongs,  in  a  far 
higher  degree,  to  all  other  eicept 
mathematical  speculations ;  and  the 
modes  in  which  approximations  to 
exact  distinctions  and  general  truths 
have  beeh  made  in  Natural  History 
may  be  worthy  our  attention,  even 
for  the  light  they  throw  upon  the  beat 
modes  of  pursuing  tmth  of  all  kinds. 
Though  in  a  Natural  group  of 
objects  a  definition  can  no  longer  be 
of  any  use  as  a  regulative  principle, 
classes  ore  notthereforelef  tquite  loose, 
without  any  certain  standard  or  guide. 
The  class  is  steadily  fixed,  though 
not  precisely  limited ;  it  ia  given, 
though  not  cireumscribed ;  it  is  de- 
termined, not  by  a  boundary  line 
without,  but  by  a  central  point  with- 
in; not  by  what  it  strictly  exoludea, 
but  by  what  it  eminently  includes ; 


b,.. 


.mple,  not  by  a 


Lort,  instead  of  a  Definition,  we  have 
a  Type  for  our  director. 

"A  Type  is  an  example  of  any 
class,  for  instance  a  species  of  a  genus, 
which  is  considered  as  eminently  pos- 
sessing the  character  of  the  class.  All 
the  species  which  have  a  greater 
affinity  with  this  type-species  than 
with  any  others  form  the  genus,  and 
are  arranged  about  it,  deviating  from 
it  in  various  directions  and  different 
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degreae.  Thui  a  genm  may  coiuiat 
Ot  MTsral  tpeotei  whioh  approach 
very  near  the  type,  anil  of  wbioh  the 
cUim  to  a  {dace  with  it  i»  obvloiu ; 
while  there  may  be  other  ipedee 
which  itnggla  farther  from  this  aen- 
tral  knot,  and  wblcb  yet  are  olearly 
mora  conneoted  with  it  than  with  any 
□ther.  And  even  if  there  ihould  be 
Boms  (peoiee  of  which  the  place  la 
dubious,  aod  whioh  appear  to  be 
equally  bound  to  two  generia  typea, 
it  ia  eaaily  eeen  that  thii  would  nut 
d«atray  the  n^ly  ot  the  generia 
groapa,  auy  more  than  the  icattered 
trees  (d!  the  intervening  plain  prevent 
our  upeaking  intelligibly  of  the  dia- 
timtt  foreata  o(  two  separate  hUls. 

"The  type-apeciee  of  every  genus, 
the  type-genus  of  every  family,  is, 
then,  one  which  ponaeeeos  all  tbe  oba- 
ractera  and  propertiea  of  the  genua 
in  a  marked  and  prominent  manner. 
The  type  of  the  Base  family  has  al- 
ternate stipulate  leavea,  wants  the 
albumen,  haa  the  ovules  not  ereot, 
ixaa  tbe  sUgiiiata  simple  g  and  besides 
these  featurea,  which  diatinguish  It 
from  the  exceptions  or  varieties  of  its 
claas,  it  haa  the  features  wbicb  make 
it  prominent  in  Its  clasa.  It  ie  one 
of  those  which  posaeas  dearly  several 
leading  attributes  ;  and  thus,  though 
we  oannol  say  of  any  one  genua  that 
it  must  be  tbe  type  of  tbe  family,  or 
of  any  one  species  that  it  mntt  be  tbe 
tjpe  of  tbe  genus,  we  are  still  not 
wholly  to  Bsek ;  the  type  mnat  be 
oonneotad  by  many  affinities  with 
moat  of  tbe  others  of  its  group ;  it 
inuet  be  near  the  centre  of  tbe  crowd, 
and  not  one  of  the  stragglers." 

In  this  passage  (the  latter  part  of 
whiohespeoially  I  cannot  help  noticing 
as  an  admirable  example  of  pbilo- 
HOphio  style)  Dr.  Whevrell  baa  stated 
very  clearly  and  forcibly,  but  (I  think) 
without  making  all  necessary  diatinc- 
tiona,  one  of  the  principles  of  a  Natu- 
ral ClassiScation.  Wbattbis  principle 
is,  what  ara  its  limits,  and  in  what 
nanner  he  seems  to  nie  to  have  over- 
tepped  tbein,  will  appear  when  we 


I  reatata  m 
great  oonfualon  In  which  it  is  com- 
monly Involved)  that  there  are  in 
nature  distinctions  of  Kind  ;  distinc- 
tlona  not  consisting  in  a  given  num- 
ber of  definite  properties  plui  the 
effects  whioh  follow  from  those  pro- 
perties, but  running  through  the 
whole  nature,  through  the  attributes 
generally  of  the  things  so  diatiu- 
guiabed.  Our  knowledge  of  the  pro- 
perties of  a  kind  ia  never  complete. 
We  are  always  discovering,  and  ex- 
pecting to  discover,  new  ones.  Where 
tbe  distinction  between  two  classes  of 
things  ia  not  one  of  Kind,  we  opect 
to  find  their  properties  alike,  except 
where  there  ta  some  reason  for  their 
being  different.  On  tbe  contrary, 
when  tbe  distinction  is  in  Kind,  vre 
expect  to  find  the  properties  different 
unless  there  be  tome  oause  for  tbefr 
being  the  same.  All  knowledge  of  a 
Kind  must  be  obtained  by  observatjon 
and  eiperiment  upon  the  Kind  itself  ; 
no  inference  respecting  its  properties 
from  the  properties  of  things  not  con- 
nected with  it  by  Kind  goes  for  mo[« 
than  the  sort  of  presumption  usually 
oharaoterised  ae  an  analogy,  and  gene- 
rally in  one  of  Ita  f^ter  degrees. 

Slnoe  the  common  properties  of  a 
true  Kind,  and  consequenUy  the  gene- 
ral assertions  whioh  can  be  made  re- 
specting it,  or  which  ore  certain  to  bo 
made  hereafter  as  our  knowledge  ex- 
tends, are  Indefinite  and  inenhaustible; 
and  since  tbe  very  first  principle  of  na- 
tural classification  isthat  of  fonningthe 
classes  so  that  the  objects  composing 
each  may  have  tbe  greatest  number 
of  properties  in  common ;  this  prin- 
ciple prescribes  that  every  such  classi- 
fication ehall  recognise  and  adopt  into 
itself  all  dlitinctTona  of  Kind  which 
exist  among  tbe  objects  it  profeasea 
to  classify.  To  pass  over  any  dis- 
tinctions of  Kind,  and  substitute  defi- 
nite distinctiuns,  which,  however  con- 
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Bijcrable  tliey  may  be,  do  not  point 
ulterior  unknown  diffarenoei,  would 
ba  to  replace  clueeB  with  more  by 
classes  with  fewec  attributes  in  oom- 
luon,  Hud  would  b«  Bubversiva  oF  (be 
N&turaJ  Method  of  CUaailiMtiaL 

Accordingly  oU  nmturol   nrmigB- 
menti,  wheCfaer  the  reality  of  the  dis- 
tinction of  Kinds  WM  felt  or  not  by 
their  frame™,  hiiTa  been  led,  by  th« 
inera  purauit  of  their  own  proper  end, 
to  conform  thema«lTes  to  the  distina- 
tiona  of  Kind,  to  far  ae  tiiese  had  been 
aacertainedatthe  time.      The  Spaoi 
of  Plants  are  not  only  real  Kinds,  b 
ars  probably,  all  »f  them,  real  lowe 
Kinds,  ii^nin  rpeeiii;   which,   if  i 
were  to  aubdivida,  aa  of  courM  It 
open   to  ue    to   do,  into  eub-olseH  . 
the  subdivision  would  necosuFily  be 
founded  on  ilefiailt  distinctions,  not 
pointing  (apart  frnm  what  may  ba 
known  of  uisir  canMS  or  effects)  '~ 
any  diSaienca  beyond  themBclves. 

In  BO  for  aa  a  natural  olaSsiBcatii 
is  grounded  on  real  Kinds,  its  graupa 
are  certainly  not  conventional ;  it  is 
perfectly  true  that  they  do  not  depond 
upon  an  arbitrary  choice  of  the  i 
raliit.    But  it  does  not  fallow,  n 
conceive,  is  it  true,  that  theaa  classeB 
are  determined  by  a  type,  and  not  by 
characters.     To  deteniiina  thum  by  a 
typcwouldbcBBBUreaway  of  missing 
the  Kind,  as  if  we  were  to  select  a  E 
of  chaiactera  arbitrarily.     They  a 
determinad  l)y  characters,  but  the 
arc  not  arbitrary.     The  pmblam 
to  find  a  few  definite  characters  whi< 
point  to  the  multitude  of  indefiDite 
ones.      Kinds   are  Olasses   between 
which  tbera  is  an  impassable  barrier  g 
and  what  we  have  to  seek  is,  marks 
whereby  wa  may  determine  on  which 
side  of  the  iKirier  an  object  takes  its 
plaoe.    The  characters  which  will  best 
.do  this  should  be  ohocen  i  if  they  are 
also  important  in  themselves,  so  much 
the  better.    When  we  have  selected 
the  characters,  we  parcel  cut  the  ob- 
jects aocording  to  those  characters, 
and  not,  I  conceive,  according  to  re- 
semblance to  a  type.    We  do  not  com- 
pose the  species  Ranunculus  acris  of 


all  plants  whieh  bear  a  satisfactory, 
degree  of  resemblancs  to  a  modal 
buttercup,  but  of  those  which  possess- 
certaiii  choraoters  selected  as  marks, 
by  which  we  might  recognise  the  pos- 
sibility of  a  common  paientsge  i  and- 
the  enimieration  of  thoea  characters 
is  the  definition  of  the  speoiea. 

The  question  neit  arises,  whether, 
aa  )dl  Kinds  must  have  a  plaoe  among- 
the  classes,  so  all  the  ctusses  in  a  na-. 
tural  arrangement  must  ba  Kinds !. 
And  to  this  I  answer,  Certainly  pot. 
The  distinctions  of  Kinds  are  not 
numerous  enough  to  make  up  the 
whole  of  a  classification.  Very  few 
of  the  genera  of  plants,  or  even  of  tha 
families,  can  be  pronounced  with  cer- 
tainty to  ba  Kinds.  The  great  dis- 
tinctions of  VaagiUar  and  Cellular, 
Dicotyledonous  or  ExogenouB  and 
Monoootyledonons  or  Endogenona 
plants,  are  perhaps  differanoes  of 
kind  ;  the  lines  of  demaroation  which 
divide  those  classes  seem  (tbougli 
oven  on  this  I  would  not  pronounce 
positively)  to  go  through  the  whole 
nature  of  the  plants.  But  the  differ-, 
ent  species  of  a  genus,  or  genera  of 
a  fainily,  usually  have  in  common 
only  a  limited  number  of  characters. 
A  Rose  does  not  seem  to  differ  front 
a  Bubus,  or  the  Umbellifene  front 
the  Ronunculaceffi,  in  much  else  thaq 
the  characters  botanically  assigned  t<) 
those  genera  or  those  families.  Un- 
enumerated  differences  certainly  do 
exist  in  some  cases  ;  there  ore  families 
of  plants  which  have  peculiarities  of 
chemical  composition,  or  yield  pro-, 
ducts  having  peculiar  effects  on  thq 
animal  economy.  The  CruciferES  and 
Fungi  contain  an  unusiud  proportion 
of  nitrogen ;  the  Iisbiatie  are  the  chief 
sources  of  essential  oils,  the  Solanen 
are  very  commonly  norcotio,  ka,  In 
these  and  similar  cassa  there  are  pos- 
sibly disUnctions  of  Kind ;  but  it  is 
by  no  means  indispensable  that  there 
should  be.  Genera  and  Families  may 
be  eminently  natural,  though  maikeJ 
out  from  one  another  by  properlieg 
limited  in  number,  prorided  thoBB 
properties   are    importiint,   nnd    tha 
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objecta  cOnt«ned  in  each  genus  or 
family  reeemble  each  other  more  than 
they  resemble  anything  which  U  en- 
cluded  from  the  genus  or  family. 

After  the  reco^ition  and  defini- 
tion, then,  of  the  injimiE  apecieij  the 
next  ftt«p  ia  to  arrange  those  iit^mrv 
tpeciei  into  larger  groupa:  making 
these  groups  correspond  to  Xinds 
wherever  it  U  posjible,  but  In  moat 
cosed  without  any  snch  guidance. 
And  in  dobg  this  it  is  true  that  we 
ore  naturally  and  properly  (guided,  in 
most  cases  at  least,  by  resemblance 
to  a  type.  We  form  our  groups  round 
certain  selected  Kinds,  each  of  which 
serves  as  a  sort  of  exemplar  of  its 
group.  But  though  the  groups  are 
BUggeat«d  by  types,  I  cannot  think 
that  a  groop  when  formed  is  drtw- 
mintd  by  the  type  ;  that  in  deciding 
whether  a  species  lielongs  to  a  group, 
a  refaranoa  is  made  to  the  type,  and 
not  to  the  characters  ;  that  the  char* 
acters  "cannot  be  expressed  in  words." 
This  assertion  is  inconsistent  with  Dr. 
Whewell's  own  statement  of  the  fun- 
damental principle  of  classification, 
namely,  that  "general  assertions  shall 
be  possible."  If  the  class  did  not 
possess  any  characters  in  common, 
what  general  assertions  would  be  pos- 
sible respecting  it  *  Except  that  they 
all  resemble  each  other  Wore  than 
they  resemble  anything  else,  nothing 
whatever  could  hs  predicated  of  the 

The  truth  is,  on  the  contrary,  that 
every  genos  or  family  is  framed  with 
distinct  reference  to  certain  characters, 
and  is  composed,  first  and  principally, 
of  speinea  which  agree  in  possessing 
all  those  characters.  To  these  are 
added,  OH  a  sort  of  appendix,  such 
other  species,  generally  in  small  num- 
ber, as  possess  ntarly  all  the  properties 
selected  ;  vantlhg  some  of  them  one 
property,  some  another,  and  which, 
while  they  agree  wili  the  rest  almoit 
as  much  as  they  agree  with  one  an- 
other, do  not  resemble  in  an  equal 
degree  any  other  group.  Our  con- 
ception of  the  class  continues  to  be 
grounded  on  the  characters  ;  and  the 


class  might  be  defined,  those  things 
which  tiiher  possess  that  set  of  char- 
acters, or  resemble  the  things  that 
do  so,  mora  than  they  resemble  any. 
thing  elsft 

And  this  resemblance  itself  is  not, 
like  resemblance  between  simple  sen- 
sations and  ultimate  fact,  unsuscep- 
tible of  analysis.  Even  the  inferior 
degree  of  resemblance  is  created  by 
the  possession  of  common  characters. 
Whatever  resembles  the  genus  Ross 
more  than  it  resembles  any  other 
genus,  does  so  because  it  possesses 
a  greater  number  of  the  characters 
of  that  genua  than  of  the  characters 
of  any  other  genus.  Nor  can  there 
be  any  real  difbculty  in  representing, 
by  an  enumeratiua  of  characters,  the 
nature  and  degree  of  the  resemblance 
which  is  strictiy  suiScient  to  include 
any  object  in  the  cLass.  There  are 
always  some  properties  common  ta' 
all  things  which  are  included.  Others 
there  often  are,  to  which  some  things, 
which  are  nevertheless  included,  ani 
exceptions.  But  the  objects  which 
are  exceptions  to  one  character  are 
not  exceptions  to  another :  the  re- 
semblance which  fails  in  some  parti- 
culars must  be  made  up  for  in  others. 
The  class,  therefore,  is  constituted  by 
the  possession  of  all  the  characters 
which  are  universal,  and  nuwl  of  those 
which  admit  of  eioeptions.  If  a  plant 
had  the  ovules  erect,  the  stigmata 
divided,  possessed  the  albumen,  and 
was  wiliiout  stipules,  it  possibly  would 
be  classed  among  the  Rosace«e. 


But  i 


of  these  characters,  and  not 
be  excluded.  The  ends  of  a  scientific 
classification  are  better  answered  by 
including  it.  Since  it  agrees  so  nearly 
in  its  known  properties  with  the  sum 
<if  the  characters  of  the  class,  it  is 
likely  to  resemble  that  class  more, 
than  any  other  in  those  of  its  pro- 
perties which  are  Btill  undiscovered. 

Not  only,  therefore,  are  natural 
groups,  no  less  than  any  artificdal 
classes,  determined  by  characters; 
they  are  constituted  in  contemfdation 
of,  and  by  reasuu  of,  cbaracters.     I^ut 


CLASSIFICATION. 


it  is  in  conlempUtion  not  of  those 
chantctere  only  wbich  ore  rigorously 
comiDon  to  all  (he  objects  included 
iu  the  group,  but  of  the  entire  body 
of  charscterB,  alt  of  which  are  foanu 
in  moet  of  those  objects,  and  most  of 
them  in  alL  And  hence  our  ooncep- 
tioa  of  the  class,  the  image  in  our 
minda  which  is  representative  of  it, 
is  that  of  a  specimeu  complete  in 
all  the  characters ;  must  naturally  a 
epecimen  which,  by  pHsessing  them 
dJI  in  the  greatest  degree  in  which 
they  are  ever  found,  is  the  best  fitted 
to  exhibit  cleaily,  and  in  a  marked 
manner,  what  they  are.  It  is  by  a 
mental  reference  to  this  standard, 
not  instead  of,  bnt  in  illustration  of, 
the  definition  nf  the  class,  that  we 
usually  and  ad  vant^eously  determine 
whether  any  individual  or  species 
belongs  to  the  class  or  not.    And 

of  truth  contained  in  the  doctrine  of 
Types. 

We  shall  see  presently  that  where 
the  classification  is  made  foe  (he  eX' 
press  purpose  of  a  special  inductivt 
inquiry,  it  is  not  optional,  but  neces 
ear^  for  fnlSlling  the  conditions  of  e 
correct   Inductive  Method,  that  wt 


genus,  namely,  the  oi 
ticular  phen 


:h  exhibits 

r  investiga- 
ucn.  iiut  of  this  hereafter.  It  re- 
lijiiins,  for  completing  the  theory  of 
natural  grouue,  that  a  few  wordr 
tjiould  be  said  on  the  principles  o 
the  nomenclature  adapted  to  them. 

S  5-  A  Nomenclature  in  science  is, 
as  we  have  said,  a  system  of  the 
names  of  Kinds.  Tjiese  names,  like 
other  class-names,  are  defined  by  the 
enumeration  of  the  characters  distinc- 
tive of  the  class.  The  only  merit 
which  a  set  of  names  can  have  beyond 
this,  is  to  convey,  by  the  mode  of 
their  construction,  as  much  informa- 
tion as  possible,  so  that  a  person  who 
knows  the  thing  may  receive  all  the 
assistance  which  the  name  can  give 
in  remembering  what  he  knows,  while 


he  who  knows  it  not  may  receive  as 
much  knowledge  respecting  it  as  the 
case  admits  of  by  merely  being  told 
its  name. 

There  are  two  modes  of  giving  to 
the  name  of  a  Kind  this  sort  of  signi- 
ficance. The  best,  but  which  unfor- 
tunately is  seldom  practicable,  is  when 
the  word  can  be  made  to  indicate, 
by  its  formation,  the  very  properties 
which  it  is  designed  to  connote.  The 
name  oE  a  Kind  does  not,  of  coume, 
connote  all  the  properties  of  the  Kind, 
since  these  are  inexhaustible,  but  such 
of  them  as  are  sufficient  to  distinguish 
it ;  such  OS  are  sure  marks  of  all  the 
rest.  Ifow,  it  is  very  rarely  that  one 
property,  or  even  any  two  or  three 
properties,  can  answer  this  fiaipose. 
To  distinguish  the  coramou  daisy  from 
all  other  species  of  plants  would  re- 
quire the  specification  of  many  char- 
acters. And  a  name  cannot,  without 
being  too  Cumbrous  tor  use,  give 
indication,  by  its  etymol<^  or  mode 
of  construction  of  more  than  a  very 
small  number  of  these.  The  possi- 
bility, therefore,  of  an  ideally  perfect 
Nomenclature  is  probably  confined  to 
the  one  case  in  which  we  are  happily 
in  possession  of  something  approach- 
ing to  it— the  Nomenclature  of  Ele- 
mentary Chemistry.  The  substances, 
whether  simple  or  compound,  with 
which  chemistry  is  conversant,  are 
Kinds,  and,  as  such,  the  properties 
which  distinguish  each  of  them  from 
the  rest  are  innumerable  ;  but  in  the 
cose  of  compound  substances  (the 
simple  ones  are  not  numerous  enough 
ta  require  a  systematic  nomenclature) 
there  is  one  property,  the  chemical 
composition,  which  is  af  itself  suffi- 
cient to  distinguish  the  Kind,  and 
is  (with  certain  reservations  not  yet 
thoroughly  understood)  a  sure  mark 
of  all  me  other  properties  of  the  com- 

Cnd.  All  that  was  needful,  there- 
!,  was  to  make  the  name  of  every 
compound  express  on  the  first  hearing 
its  chemical  compceition  ;  that  is,  to 
form  the  name  of  the  compoond  in 
some  uniform  manner  from  the  names 
of  the  siuiple  substances  which  enter 
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into  ft  M  elamente  Thli  wu  done, 
moct  sktllully  and  euocestfnlly  by  ths 
French  ohemiBtg,  though  their  nomen- 
clature haa  become  iuadequate  to  the 
convenient  enpreHion  of  the  very  com- 
plicated compounds  now  known  to 
cheDusta.  Ths  only  thing  left  unex- 
pi'pmed  by  them  waa  the  eiaot  pro- 
portion !n  whioh  the  elementB  were 
combined;  and  even  thi>,  einca  the 
establiihinent  of  the  atomic  theory,  it 
haibeen  foundpoBUbletoexpreBBbya 
simple  adaptation  ot  their  phtaseology. 
But  where  the  characters  which 
iDuBt  be  taken  into  ooneideration,  in 
order  Buffioiently  to  desigoato  the 
Kind,  are  too  numerous  to  be  all  ««- 
nifisd  in  the  derivation  of  ths  name, 
and  where  no  ooe  ot  them  ia  of  eiich 
preponderant  importance  aa  to  juatify 
Its  being  aingled  out  to  be  so  indi- 
cated, ws  may  avail  ouraelvM  at  a 
subsidiary  resouroe.  ITiough  wa  can- 
not indicate  the  distinctive  properties 
of  the  Kind,  we  may  indicate  its 
neaieat  natural  affinitien,  by  inoor- 
porating  into  its  name  the  name  of 
tbs  proximate  natural  group  of  which 
it  ia  one  of  the  apecies.  On  this 
principle  is  founded  the  admirable 
binary  nomenolatare  ot  botany  and 
zoology.  In  this  nomenclature  the 
name  of  eveiy  apedea  coneiats  of  the 
name  of  the  genus,  or  natural  group 
next  above  it,  with  a  word  added  to 
distinguiabtheparticularHpeoieB.  The 
last  portion  of  the  compound  name  is 
sometimes  taken  from  some  on«  of  the 
peouliaritiea  in  whieh  that  spedea 
differs  from  others  of  the  genua  j  as 
Clematis  irttegr^fdia,  Potentilla  oHo, 
Viola  pall 


,oirci 


of  a 


historical  nature, 
«ii>,  Fotentilla  tormentiUa  (indicating 
that  the  plant  is  that  which  was  for- 
merly  Imown  by  the  latter  name), 
Exacum  CatidoUii  (from  the  fact  that 
Be  Candolle  was  Its  first  discoverer) ; 
and  sometimes  the  word  is  purely 
conventional,  as  Thlaspi  burME^nuforw, 
Rananculua  tJiora—~it  is  of  little  con- 
sequence which — since  thesecond,  or, 
'1  it  Is  uatuiUy  called,   the  specific 


name,  could  at  n 
pendently  of  c 
than  a  very  small  portion  of  the  con- 
notation of  the  term.  But  by  oddingf 
to  this  the  name  of  the  superior  genus, 
we  may  make  the  best  amends  wo 
can  for  the  impoBsibility  of  so  oon- 
triviug  the  name  aa  tu  eipresa  all  the 
dlatinctive  character  of  the  Kind. 
We  make  it,  at  all  events,  expresa  as 
many  of  those  characters  as  are  com- 
mon to  the  proximate  natural  group 
in  which  the  Kind  is  included.  If 
even  those  common  characters  are  so 
numerous  or  so  little  familiar  as  lu 
require  a  further  extenaion  of  tlie 
same  resource,  wemlght,  instead  o(  a 
binary,  adopt  a  ternary  nomenclature, 
employing  not  only  the  name  of  the 
genus,  but  that  of  the  next  natural 
group  in  order  of  generality  above  the 

?snus,  eomm<nily  called  the  Family. 
his  was  done  hi  the  mineraloglcal 
nomenclature  proposed  by  Profeaaof 
Mohs.  "The  names  framed  by  him 
were  not  composed  of  two,  but  of 
three  elempnts,  designating  reepee- 
tively  the  Species,  the  Genus,  and  tho 
Order  ;  thus  he  haa  such  speciea  as 
Shomhohedral  Lime  ffaloidt,  Oetohed- 
nd  Fluor  Haloide,  PritmaiU  Hal 
Baryte."*  The  binary  conatruotion, 
however,  has  been  found  sufficient  in 
botany  and  loology,  the  only  aoiencea 
in  which  this  general  principle  hoa 
hitherto  been  BuccessCulIy  adopted  in 
the  construction  of  a  nomenclature. 

Besides  the  advantage  wbidi  this 
principle  of  nomenclature  possesses, 
in  giving  to  the  names  of  species  the 
greateat  quantity  of  independent  aig. 
iiificauce  which  the  circumstonses  of 
the  cose  admit  of,  it  ansvrera  the  fur- 
therendof  immensel  y  economistag  the 
use  of  names,  and  preventing  an  other- 
wise intolerable  burden  on  the  me- 
mory. When  ths  names  ot  species 
become  extremely  numerous,  some 
artifice  (as  Dr.  Whewell  +  observes) 
becomes  absolutely  necessary  to  make 
it  possible  to  recollect  or  apply  them. 
"  The  known  species  of  plants,  for  ei- 
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ampl^  wei'e  ten  tbousnnd  in  (hetimdof 
Liiinffius,  and  ace  now  probably  ijity 
thousand.  It  would  be  ueeleas  to  en- 
doavour  tofnune  and  employ  sep&THbe 
!»  for  eaoh  of  theae  Hpc  ' 


a  iDtrodiioa  a  Nomendatu™ 
which  doe*  not  require  this  enoncoua 
number  of  nomtiB,  Each  of  the  genera 
hoa  ita  uoioe,  and  the  epeciea  are 
marked  by  the  addition  ot  some  epi- 
thet to  the  name  of  the  genua.  In 
thia  manner  about  seventeen  hundred 

ber  of  specifio  names,  were  found  by 
LiunfeuB  euftioient  to  desi)^ate  with 
preciaion  all  the  Bpeoiea  of  vugetablea 
known  at  his  time."  And  though  the 
number  of  generic  names  has  since 
greatljr  increased,  ithas  not  iDGieased 
in  anything  like  the  proportion  of  the 
multiplicaUon  of  known  species. 


CHAPTER  VIII. 


Btrument  for  the  investigation  of 
nature,  ia  (aa  before  stated)  to  make 
UB  think  of  those  objects  ti^ether 
which  have  the  greatest  number  of 
important  oommon  propertiei,  and 
which,  therefore, 


g  I.  Thus  far  we  have  conaidered 
the  principles  of  scientifid  daasifica- 
tion  BO  far  only  aa  relates  to  the  for- 
mation of  natural  groups  ;  and  at 
this  point  most  of  those  who  have 
attempted  a  theory  of  natural  arrange- 
ment, including  among  the  rest  Dr. 
Whewell,  have  stopped,  TTiere  re- 
miuns,  however,  anotiier,  and  a  not 
lees  important  portion  of  the  theory, 
which  has  not  yet,  as  far  as  I  am 
aware,  been  syatematioally  treated  of 
by  any  writer  except  M,  Gomte.  This 
is  the  arrangement  of  the  natural 
groups  iut«  a  natural  leries.' 
The  end  of  olasBifioation,  as  a 
•  Dr.  Wliswell,  In  his  replr  (WaoippSy 
qf  JHuotiny,  p.  ojo)  eajH  that  ha  *'>topwd 
uioTt  otf  or  rather  pawmd  by,  tbe  dootnno 

standing  this  funn  of  the  doctrine  ;  for  h 
prpceeda  to  quotft  i  posaa^  f  rum  his  "Hh 

id  adBfjpiAtod  OS  that  ot  w  a' mora  Unca 
jji-oereaslon  In  nature,* which  woulil  piticu 


kona,  for  taking  into  joint  considera- 
tion. Our  ideas  of  objectB  are  thus 
brought  into  the  order  most  conducive 
'  the  auccessful  prosecution  of  induc- 
'e  inquiries  generally.  But  when  the 
purpose  i*  to  facilitate  some  particular 
inductive  Inquiry,  mofe  is  required. 
To  be  instrumental  to  that  purpose, 
the  olaaaification  must  bring  those 
objects  ti^etber,  the  simultaneoue 
contemplation  of  which  is  likely  to 
throw  most  light  upon  the  particular 
tubject.  That  subject  being  the  laws 
)t  some  phenomenon  or  aome  set  of 
connected  phenomena,  the  very  phe- 
nomenon or  set  of  phenomena  in  ques- 
tion must  be  chosen  as  the  ground- 
work of  the  classification. 

The  requisites  of  a  classification 
intended  to  facilitate  the  study  of  a 
particular  phenomenon,  are,  first,  to 
bring  into  one  class  all  Kinds  of 
things  which  exhibit  that  pheno- 
menon, in  whatever  variety  of  forms 
or  degrees  ;  and,  secondly,  to  arrange 
those  Kinds  in  a  serien  according  to 
the  degree  in  which  they  exhibit  it, 
beginning  with  those  which  exhibit 
moat  of  it,  and  terminating  with 
those  which  eibibit  least.  The  prin- 
cipal example,  as  yet,  of  such  a  claaai- 
fication  is  afforded  by  comparative 
anatomy  and  physiology,  from  which, 
therefore,    our  illustrations    shall  be 

§  2.  'The  object  being  suppoeeil  to 
be  the  Investigation  of  the  laws  of 
each  genufl  lu  contact  anijwilh  the  prc- 
fwdlng  sod  succeeding  oiih.'*  How  the 
aeriflB  trculfld  of  in  tho  text  agreoa  with 


d  Buroly  bo  possible  to  nrran^ 
romi'ho^ortU°Polo,tliougU  ihero 
Id  otplaccflit  every  b'liglo  tTTiJa- 
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Miimal  life,  the  first  step,  after  form- 
ing the  most  distinct  conception  uf 
the  phenomenon  itself  poaBible  in  the 
existing  etata  of  our  knowledge,  is  to 
erect  into  one  great  clasa  (that  of  ani- 
mala)  all  the  known  Kinds  of  beings 
where  that  phenomenon  presents  it- 
self, in  however  various  combinationn 
with  other  properties,  and  in  how- 
ever different  degree).  As  some  of 
these    Kinds    manifest  the    gieneial 

Ehenomenon  oE  animal  life  in  a,  very 
tgh  degree,  and  otbere  in  an  insig- 
niHcant  degree,  barely  sufficient  (or 
recognition,  we  must,  in  the  next 
place,  amuige  the  varioua  Kinds  in  a 
series,  following  one  another  accord- 
ing to  the  d^rees  in  which  they 
severally  exhibit  the  phenomenon  ; 
beginning  therefore  with  man,  and 
ending  with  the  most  imperfect  kinda 
of  zoophytes. 

This  is  merely  saying  that  we  should 
put  the  instances  from  which  the  law 
la  to  be  inductively  collected  into  the 
order  which  is  implied  in  one  of  the 
four  Methods   of   Experimental    In- 


aasurance  of  a  true  conclusion,  in 
coses  in  which  we  have  but  limited 
means  of  effecting,  by  artificial  ex- 
perhnente,  a  separatiou  of  circum- 
stances usually  conjoined.  The  prin- 
ciple of  the  method  is,  that  facts 
which  increase  or  diminish  ti^tber, 
and  disappear  together,  are  either 
cause  and  effect,  or  effects  of  a  com- 
mon caiwe.  When  it  has  been  as- 
certained that  Uits  relation  really 
subsists  betvraen  the  variations,  a 
connection  between  the  facts  them- 
selves may  be  confidently  laid  down, 
either  at  a  law  of  nature  or  only  as 
a  empirical  law,  according  to  cir- 


That  the  applicatkio  of  this  Method 

iiust  be  preceded  by  tlie  formation  of 

ih  a  series  as  we  have  described,  is 

obvious  to  need  being  pointed  out; 


objects  in  a  series,  according  to  the 
degrees  in  which  they  exhibit  some 
fact  of  which  we  are  seeking  the  law, 
is  too    naturally  enggested    by  the 


of  < 


inducti 


ly  lengthened  illus- 
tration here.  But  there  are  cases  in 
which  the  arrangement  required  for 
the  special  purpose  becomes  the  de- 
termining principle  of  the  dassiBca- 
tion  of  the  same  objects  for  general 
purposes.  This  wiU  natnroUy  and 
properly  happen  when  those  laws  of 
the  objects  which  are  soiight  in  the 
special  inquiry  enact  so  principal  a 
T^rt  in  the  general  character  and 
history  of  those  objects — exercise  so 
much  influence  in  determining  ^1  the 
phenomena  of  which  they  are  either 
the  agents  or  the  theatre — that  all 
other  differences  existing  among  the 
objects  are  fittingly  regarded  as  mere 
modifications  of  -the  one  phenomenon 
sought  —  effects  determined  by  tbo 
co-operation  of  some  incidentid  cir- 
cumstance with  the  laws  of  that  phe- 
nomenon. Thus  in  the  case  of  ani- 
mated beings,  the  differences  between 
one  class  of  animals  and  another  may 
reasonably  be  considered  aa  mere 
modifications  of  the  general  pheno- 
menon, animal  life  —  modifications 
arising  either  from  the  different  de- 
grees in  which  that  phenomenon  b 
manifested  in  different  animals,  or 
from  the  intermixture  of  the  effects 
of  incidental  causes  peculiar  to  the 
nature  of  each,  with  the  effects  pro- 
duced by  the  general  laws  of  life, 
those  laws  still  exercising  a  predomi- 
nant influence  over  the  result.  Such 
being  the  case,  no  other  inductive  in- 
quii^  respecting  animals  can  be  e\u^. 
cessfully  carried  on,  except  in  subor- 
dination to  the  great  inquiry  into  the 
universallawsot  animal  life  i  and  the 
classification  of  animals  best  suited  to 
that  one  purpose  is  the  most  auitabla 
to  all  the  other  purposes  of  zoological 


§  3.  To  establish  a  classification  of 
this  sort,  or  even  to  apprehend  it  when 
established,  requires  the  power  of  re- 
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cognising  the  essential  similarity  of  a 
phenomenon,  in  its  minuter  degrees 
and  obscurer  forms,  with  what  is 
called  the  lamt  phenomenon  in  the 
greatest  perfection  of  its  development ; 
that  is,  of  identifying  with  each  other 
bU  phenomena  which  differ  only  in 
degree,  and  in  properties  which  we 
suppose  to  be  caused  by  differenoa  of 
degree.  In  order  to  recognise  this 
identity,  or,  in  other  words,  this  enact 
Hmilority  of  quality,  the  oasmnption 
of  a  tjpe-epecies  is  indispensable.  We 
most  eonsider  as  the  type  of  the  class 
that  among  the  Kinds  included  in  it 
which  exhibits  the  properties  consti- 
tutive oE  the  class  in  the  highest  de- 
gree, conceiving  the  other  varieties  as 
instances  of  degeneracy,  as  it  were, 
from  that  type,  deviations  from  it  by 
inferior  Intensity  of  the  characteris- 
tic property  or  properties.  For  every 
phenomenon  is  best  studied  {arteru 
jiaritiii)  where  it  exists  in  the  greatest 
intensity.  It  is  there  that  the  effects 
which  either  depend  on  it,  or  depend  on 
the  same  causes  with  it,  will  also  exist 
in  the  greatest  degree.  It  is  there, 
consequently,  and  only  there,  that 
those  effects  of  it,  or  joint  effects  with 
it,  can  become  fully  known  to  us,  so 
that  we  may  learn  to  recognise  their 
smail  degrees,  or  even  their  mere  rudi- 
ments, in  cases  in  which  the  direct 
study  would  have  been  difficult  or 
even  impossible^  Not  to  mention  that 
the  phenomenon  in  its  higher  degrees 
may  be  attended  by  effects  or  collateral 
inrcumstances  vhich  in  its  smaller  de- 
grees do  not  occur  at  all,  requiring 
for  their  production  in  any  sensible 
amount  a  greater  degree  of  intensity 
of  the  cause  than  is  there  met  with. 
In  man,  for  example,  (the  species  in 
which  both  the  phenomenon  of  animal 
and  that  of  organic  life  exist  in  the 
highest  degree,)  many  subordinate 
phenomena  develop  themselves  In  the 
courae  of  his  animated  existence,  which 
the  inferior  varieties  of  animals  do  not 
show.  The  knowledge  of  these  pro- 
perties may  nevertheless  be  of  great 
•vail  towards  the  discoveiy  of  the  con- 
ditions and  Ittwa  of  the  general  pheno- 


menon of  life,  which  is  common  toman 
with  those  inferior  animals.  And 
they  are,  even,  rightly  considered  as 
properties  of  animated  nature  itself  ; 
because  they  may  evidently  be  affili- 
ated to  the  general  laws  of  animated 
we  may  fairly  pie- 


e  that 


degrees  of  those  properties  would  be 
recognised  tn  all  animals  by  more  per- 
fect organs,  or  even  by  more  petiect 
instruments,  than  ours  ;  and  because 
those  may  he  correctly  termed  pro- 
perties of  a  class  which  a  thing  exhi- 
bits exactly  in  proportion  as  it  belongs 
to  the  class,  that  is,  in  proportion  as  it 
possesses  the  main  attributes  oonsti- 
tutive  of  the  class. 

3  4.  It  remains  to  consider  bow  the 
internal  distribution  of  the  series  may 
most  properly  take  place  :  in  what 
manner  it  should  be  divided  into 
Orders,  Families,  and  Genera. 

The  main  principle  of  division  must 
of  course  be  natural  affinity  ;  the 
classes  formed  must  be  natural  groups ; 
and  the  formation  of  these  has  already 
been  sufficiently  treated  of.  But  the 
principles  of  natural  grouping  must  be 
applied  in  subordination  to  the  prin- 
ciple of  a  natural  series.  The  groups 
must  not  l>e  so  constituted  as  to  place 
In  the  same  group  things  which  ought 
to  occupy  different  points  of  the  gen- 
eral scale.  The  precaution  necessary 
to  be  observed  for  this  purpose  is, 
that  the  primary  divisions  must  be 
grounded  not  onalldiBtinotions  indis- 
criminately, but  on  those  which  cor- 
respond to  variations  in  the  degree  of 
the  main  phenomenon.  The  series  of 
Animated  Nature  should  bo  broken 
into  parts  at  the  points  where  the 
variation  in  the  degree  of  intensity  of 
the  main  phenomenon  (as  marked  by 
its  principal  characters.  Sensation, 
Thought,  Voluntary  Motion,  Ac.) 
begins  to  be  attended  by  conspicuous 
changes  in  the  miscellaneous  proper- 
ties of  the  animal.  Such  well-marked 
changes  take  place,  for  example,  where 
the  class  Mammalia  ends  ;  at  the 
points   where   Fishes  are   separated 
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from  Insects,  Insects  fruiD  Mollnscn, 
(tc  When  so  formed,  the  primary 
nntunl  groups  will  compose  the  series 
by  mere  juilsposition  without  redis- 
tribution, each  of  them  corresponding 
to  a  definite  portion  of  the  acala.  In 
like  manner  each  family  should,  ii 
poBsibte,  be  so  subdivided  that  one 
portion  of  it  shall  stand  higher  and 
the  other  lower,  tlioagh  of  course  con- 
tiguous, in  the  general  scale  ;  and  only 
when  this  is  impoasible  is  it  allowable 
to  ground  the  remaining  subdivisions 
on  cbaracteis  having  no  determinable 
connection  with  the  moin  phenomenon. 
Where  the  principal  phenomenon 
BO  far  transcends  in  importance  all 
other  properties  on_  which  a  olassifjco- 
tion  could  be  grounded,  as  it  does  in 
the  caie  of  animated  existence,  any 
Considerable  deviation  from  the  rule 
last  laid  down  is  in  general  sufficiently 
guarded  against  by  the  first  princi- 
ple of  a  natural  arrangement,  that  of 
forming  the  groups  according  to  the 
moat  important  characters.  All  at- 
tempts at  a  scientific  classification  of 
animals,  since  first  their  anatomy  and 
physiology  were  successfully  studied, 
have  been  framed  with  a  certain  de- 
gree of  instinctive  referenoe  to  a  na- 
tural series,  and  have  accorded  in 
many  more  points  than  they  have 
differed,  with  the  classification  whicii 
would  most  naturally  havi 
grounded  on  such  a  series.  But  the 
accordance  has  not  always  been  com- 
plete ;  and  it  still  is  often  a  matter 
of  discussion,  which  of  several  classi- 
fications best  accords  with  the  true 
Bcale  of  intensity  of  the  main  pbei 
menon.  Cuviar,  for  example,  1 
.been  justly  criticised  fur  having 
formed  his  natural  groups  with 
undue  degree  of  reference  to 
mode  of  alimentation,  a  oircumsta 
directly  connected  only  with  organic 
life,  and  not  leading  to  the  am 
ment  moat  appropriate  for  the 
poBCS  of  an  investigation  of  the 
of  animal  life,  since  both  comivi 
and  herbivorous  orfrugivoroua  oni 


a  classification  has  been  con- 
sidered by  high  authorities  to  be  free 
from  this  defect,  as  representing  cor- 
rectly, by  the  mere  order  of  the  prin- 
cipal groups,the  successive  degeneracy 
of  animal  nature  from  its  highest  to 
its  most  imperfect  enempUficatioB. 

g  5.  A  olassification  of  any  large 
portion  of  tlie  field  of  nature  in  con' 
formity  to  the  foregoing  principle* 
has  hitherto  been  found  practicable 
only  in  one  great  instance,  that  of 
auimala.  In  the  case  even  of  vege- 
tables, the  natural  arrangement  hut 
not  been  carried  beyond  the  formation 
of  natural  group*.  Naturalists  have 
found,  aud  probably  will  continue  to 
find,  it  impossible  to  form  those  groups 
into  any  aeries,  the  terms  of  which 
correspond  to  real  gmdations  in  the 

Ebenomenon  of  vegetative  or  organic 
fe.  Such  a  difference  of  degree  may 
be  traced  between  the  class  of  Vas- 
cular Plants  and  that  of  Cellular, 
which  includes  lichens,  algie,  and 
other  substanoes  whose  oiganisation 
is  simiderand  more  rudimentary  than 
that  <»  the  higher  order  of  vwetables, 
and  which  therefore  ^proach  nearer 
to  mere  tuorganio  nature.  But  whan 
we  rise  much  above  this  point,  we  do 
not  find  any  sufiicient  difference  in  the 
degree  in  which  different  plants  pos- 
sess the  properties  of  o^anisation  and 
life.  The  dicotyledons  are  of  more 
complBi:Btiuotun;,and  somewhat  more 
perfect  organisation,  than  the  mono- 
cotyledons 1  and  some  dicotyledonous 
families,  such  as  the  Composite,  ore 
rather  more  complex  in  their  organisa- 
tion than  the  rest.  Butthediffarenoes 
ore  not  of  a  marked  character,  and  du 
not  promise  to  throw  any  psirticular 
light  upon  the  conditions  and  laws  of 
VBgetoble  life  and  development.  If 
they  did,  the  classification  of  vege- 
tables would  have  to  be  made,  like 
that  of  animals,  with  leferenca  to  the 
scale  or  eeriea  indicated. 

Although  the  scientific  arrange- 
ments of  organio  nature  afford  aa  yet 
the  only  complete  example  of  the  true 
priooipleH  of    rational   1'      "      ' 
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whether  as  to  the  formation  uf  groups 
or  of  series,  those  principles  are  ap- 
plicable to  all  cases  in  which  man- 
kind are  called  upon  t«  bring  the 
various  parts  of  any  extensive  sub- 
ject into  mental  co-ordination.  They 
are  as  much  to  the  point  when  objects 
are  to  be  classed  for  purposes  of  art 
or  bueiness  aa  for  those  of  science. 
The  proper  arrangement,  for  example, 
of  H  code  of  laws,  depends  on  the  same 
j»cientific  conditions  as  the  clossiSca- 
tions  in  natural  history ;  nor  could 
there  be  a  better  preparatory  discip- 
line for  that  important  [unction  than 
the  study  of  the  principles  uf  a  natural 
arrangement,  not  only  in  the  abstract,  i 


but  in  their  actual  application  to  the 
class  of  phenomena  for  which  they 
were  first  elaborated,  and  which  are 
still  the  beat  school  for  learning  their 
use.  Of  this  the  great  authority  on 
codification,  Bentliam,  was  perfectly 
aware  ;  and  his  early  Fragment  on 
Uovernmeiit,  the  admirable  introduc- 
tion to  a  aeries  of  writjngs  unequalled 
in  their  department,  contains  clear 
and  just  views  (as  far  as  they  go)  on  , 
the  meaning  of  a  natural  arrange- 
ment, such  as  could  scarcely  have 
occurred  to  any  one  who  lived  an- 
terior to  the  age  of  Linnieua  and 
Bernard  de  Juasieii. 
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'  Emro  non  modo  ftSnnHudo  et  uegando,  sed  etiaia  HDtleiidD,  «t  in  UclU  homi- 
m  cogitattone  contlogit."— IIobseb.  Campuliilio  livc  Lagica,  ch.  t. 
'  I!  leur  nmble  qu'il  n'y  a  qu'A  dout*r  p»r  fantalslQ,  9t  tpi'H  n'y  i  qu'i  dira  en 
^riral  aiisnntTYi  natui-n  pHt  InQnua  :  qua  notra  Hpcit  est  plam  d'alBUglemoDt :  quil 
H  d^Aln  de  »i  pr^JiuS^s,  et  auUu  chosea  HrabJablaa.    Ill 

nt  tuH  de  dire  que  I'eiiprit  est  foible,  II  tnut  lul  fairs  HDtlr 
atwu  de  dire  qu'll  esl  siifot  it  I'eiTeiir,  II  fant  tul  dtomnlr 
n."— Haleb&incbe,  Bahirchf  ic  la  Yhiii. 
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CHAPTER  I. 


S  I.  It  ia  ft  nwxini  of  the  achool- 
men  that  "coDtnuiorum  eadem  ent 

scientin :  "  we  never  reaJIy  know  what 
a  thing  ia  nnlesB  we  are  »]so  able  to 
give  t,  BufGcient  accoant  of  ita  oppo- 
site. Conformably  to  this  maxim, 
one  conBiderable  section,  in  most 
treatiies  on  Logic,  h  devoted  to  the 
subject  of  Fallacies  ;  and  the  practice 
is  too  well  worthy  of  obeervance  to 
allow  of  our  departing  from  it.  The 
philoaophy  of  reasoning,  to  be  com. 
jAete,  ought  to  comprise  the  theory  of 
bad  as  well  as  of  good  reasoning. 

We  have  endeavoured  to  ascertain 
the  principles  bj  which  the  Bnfficiency 
of  any  proof  can  be  tested,  and  by 
which  the  nature  and  amonnt  of  evi- 
dence needful  to  prove  any  given  con- 
clusion can  be  determined  beforehand. 
If  these  principles  were  adhered  to, 
then,  although  the  number  and  value 
of  the  truths  ascertained  would  be 
limited  by  the  opportunities,  or  by 
the  industry,  ingenuity,  and  patience 
of  the  individual  inquirer,  at  least 
error  would  nut  ba  embraced  instead 


of  truth.  But  the  general  consent  of 
mankind,  founded  on  their  experi' 
ence,  vouches  for  their  being  far  in- 
deed from  even  this  negative  kind  of 
perfection  in  the  employment  of  their 
reasoning  powers. 

In  the  conduot  of  life — in  the  prac- 
tical business  of  mankind  —  wrong 
inferences,  incorrect  interpretations 
of  experience,  unless  after  much  cul- 
ture of  the  thinking  facnlty,  are  ab- 
solutely inevitable  ;  and  with  most 
people,  after  the  highest  degree  of 
culture  they  ever  attain,  such  errone- 
ous inferences,  producing  correspond- 
ing errors  in  conduct,  are  lamentably 
frequent.  Even  in  the  apeoulations 
to  which  eminent  intellects  have 
systematically  devoted  themselves, 
and  in  reference  to  which  the  col- 
lective  mind  of  the  scientific  world 
ia  always  at  hand  to  aid  the  efforts 
and  correct  the  aberrations  of  indivi- 
duals, it  is  only  from  the  more  perfect 
sciences,  from  those  of  which  the  sub- 
it  complicated, 


it  opinmi 


■eating  01 


ndaclaon  have  at  length,  generally 
spesJcing,  been  expelled.  In  the  de- 
partments of  inquiry  relating  to  the 
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more  complex  phi 
and  especially  tboee  of  vblch  the 
subject  JB  man,  whether  as  a  nioial 
and  intellectual,  a  social,  or  even  sa 
a  phynical  being ;  the  direnlty  of 
opinions  still  prevalent  among  in- 
structed persons,  and  the  eqnaf  con^ 
fidence  with  which  those  of  the  most 
contrary  ways  of  thinking  cling  to 
their  respective  teneti,  are  proof  not 
only  that  right  modei  ol  philoxiphis- 
ing  are  not  yet  generally  adopted  on 
those  subjects,  but  that  wrong  ones 
are  ;  that  inquirera  have  not  only  in 
general  missed  the  truth,  bub  have 
often  embraced  error  ;  that  even  the 
moat  cultivated  portion  of  our  ipeoiw 
have  not  yet  learned  to  abstain  from 
drawing  conclusious  which  the  evi- 
denoe  dues  not  warrant. 

The  only  complete  safeguard  a^init 
reasoning  ill  is  the  habit  of  reasoning 
well ;  familiarity  with  the  principles 
of  correct  reasoning,  and  practice  in 
applying  tluiaa  principles.  It  is,  how- 
ever, not  unimportant  to  oonsider 
what  are  the  moat  common  modes  of 
bad  reaaoning,  by  what  appearaneee 
the  mind  ii  mo«t  likely  to  be  seduced 
from  tbe  observance  of  true  principiea 
of  induction  ;  what,  in  short,  are  the 
most  common  and  mnst  dangerous  va- 
rietiea  of  Apparent  Bndenoe,  trhen- 
by  penons  on  misled  into  rninioni 
for  which  there  does  not  exist  evi. 
denoe  really  cooclusivii 

A  Mtok^ue  of  the  varieties  of  »p' 
parent  evidence  whiah  are  not  real 
evidenos  is  an  enumention  of  Fal- 
lamea.  Without  such  an  ennmera- 
tim,  Uierefore,  the  present  y/oA 
would  be  fronting  in  an  enential 
point.  And  while  writsra  who  in- 
cluded in  their  theory  pi  reaBoning 
uothing  more  than  ratiocination  ' 
in  consistency  with  this  limiti 
confined  their  remarks  to  the  follaoiea 
which  have  their  seat  in  that  portion 
of  the  proceas  of  investigation,  v 
who  profeas  to  treat  of  the  whole  pi 
eesa,  must  add  to  our  dir«aliDDs  for 
performing  it  r^btly  wamiogs  agidnst 
performing  it  wrongly  in  any  of  ite 
parts :  whether  the 


:perimental  portion  of  it  be  in  fault, 
or  the  fault  lie  in  dispensing  with  ratio- 
ton  and  induction  altogether. 

,  I.  In  considering  the  sources  of 
unfounded  inference,  it  is  unnecessary 
to  reckon  the  errors  which  arise,  not 
from  a  wrong  method,  nor  even  from 
ignorance  of  the  right  one,  but  from 
a  caaual  lapse,  through  hurry  or  in- 
attentiin,  in  the  application  of  the 
true  principles  of  induction.  Such 
ermrs,  like  the  accidental  mistakes  in 
casting  up  a  sum,  do  not  call  fir 
philosophical  analysis  or  classific;i- 
tiiin  ;  theoretical  coniideratiuns  oan 
throw  nit  light  upon  the  means  at 
avoiding  them.  In  the  present 
treatise  our  attention  Is  required, 
not  to  mere  ineipertneas  In  perform- 
ing the  operation  in  the  right  way, 
(the  only  remedies  tor  which  are  in- 
creased attention  and  more  sedulouK 
practice,]  but  to  the  modes  of  per- 
fornjiog  it  in  a  way  fundamentally 
wrong ;  tbe  conditions  under  which 
the  human  mind  persuades  itself  that 
it  has  luffioient  gnmnd*  for  a  con- 
clusion which  it  hot  not  arrived  at  by 
any  of  the  legitimate  mathoils  of  in- 
duatioD — whiob-it  has  not,  even  oare- 
leuly  or  overiiastily,  endeavoured  to 
test  by  thoM  legitimate  methods. 

I  3.  There  is  anobhtr  branch  of 
what  may  be  called  tbeI4iilos(qihynf 
Error  which  nnut  bs  mentioned  here, 
though  only  to  be  ezoluded  hma  our 
subject  Tbe  souRjes  of  emaieous 
opinions  are  twofold — moral  and  in- 
telleotnaL  Of  these,  the  moral  do  not 
fall  within  the  oompan  of  this  work. 
They  may  be  da»ed  under  two 
general  heads  :  IndiffereoK  to  the 
attainment  of  truth,  and  Bias  ;  of 
which  last  the  most  common  oaae  la 
that  in  which  we  are  biassed  by  onr 
wishes  ;  but  the  liability  is  ahnoat  aa 
great  to  tbe  ondnc  adi^MJoa  of  a  coD< 
elusion  which  i*  disagreeable  to  us,  aa 
of  one  which  is  agreeable,  if  it  be 
of  a  nature  to  bring  into  aotion  any 
of  the  stronger  pasaion&  Pereoiis  of 
timid  character  are  tbe  more  predis- 
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poaed  to  believa  any  Btatenient,  the 
more  it  i>  oalculated  ta  alarm  thera. 
Indeed  it  i«  a,  payobological  Jaw  de- 
duoible  from  tha  mostgensntllawa  of 
ths  niQiit*!  CDD«(itutuin  of  Duui,  that 
any  atroag  puuioD  renders  iu  credu- 


otha 


of  objects  luit- 


But  the  moral  causes  of  opinions, 

tlii>iig:h  with  most  punons  the  moit 
powerful  of  all,  are  bat  remote  oauaea  : 
they  do  not  act  directly,  but  by  meoni 
of  the  intellectual  cauaei ;  to  which 
they  bear  the  aame  relation  that  tha 
ciroumatanoea  called,  in  the  theory  of 
medicine,  jfredi$paaing  cauaea,  bear  to 
txcUing  causes.  IndiSarence  to  truth 
cannot,    in   and    by   itielf,   prodi 


lief  ;  it  o 


B  by  pre 


venting  the  mind  from  collecting  the 
jffoper  evidences,  or  from  i^)p]ying  to 
them  thi  tuat  of  a  le^thaate  and 
rigid  induction  ;  bf  which  omiiaion 
it  ia  exposed  unprotected  to  tha  in- 
fluence of  any  speoiea  of  apparent 
•videnoe  which  oSen  itself  epantanj- 
ously,  or  whiah  is  elicited  by  that 
smaller  quantity  ot  trouble  wluch  the 
mind  ma;  be  willing  to  take.  Aa 
little  ia  Bias  a  direct  souioe  of  wtung 
cuncluaioaa.     We  cannot   believe   a 

Eropaution  only  by  wishing,  or  only 
y  dieading,  to  tulieve  it.  Tlia  most 
violent  iudinations  to  find  a  set  of 
prt^Mwitions  true  will  not  enable  the 
neokest  of  mankind  to  believe  them 
without  a  vsgtigB  of  intellectual 
groimdi  —  without  any,  even  ap- 
parent, svidancG.  It  acts  indirectly, 
by  tdacing  tha  Intellectual  grounds 
of  belief  in  an  incomplete  or  diatorted 
sbuw  before  his  eyes.  It  mokes  him 
■hrmk  from  the  U'kaome  labour  of  a 
rigorous  inductiOD,  when  be  has  a 
misgiving  that  ita  results  may  be  dis- 
agreeable ;  and  in  such 
OB  he  doaa  inatitnte,  it 
eiert  l^at  which  ts  i 
measure  voluntary,  his 
fairly,  gltiug  a  larger  shore  of  it  to 
the  evidence  which  aeeniB  favourable 
to  the  desired  oonoluaion,  a  imoller  to 
tliat  which  seems  unfavourable.  It 
operates,  tou,  by  makuig  him  look  out 


eagerly  for  reasons,  or  apparent  res* 
sons,  to  support  opinions  which  are 
conformable,  or  resist  those  which  are 
repugnant,  to  bis  interests  or  feelings ; 
and  when  the  interests  or  feelings  are 
common  to  great  numbers  of  persona, 
reasons  ara  accepted  and  pssa  iiarrent^ 
which  would  not  for  a  moment  ba 
lliteosd  to  in  that  character  if  the 
conclusion  Iiad  nothing  more  power- 
ful than  Ita  reaaona  to  speak  in  its 
behalf.  The  natural  or  acquired 
partialities  of  mankind  are  con- 
tlnuaily  throwing  up  philosophic^ 
theoriaa,  the  aole  recommendation  of 
which  Donsiata  in  tha  premises  they 
afford  for  proving  cheriahed  doc- 
trines, or  juatifying  favourite  feel- 
ings ;  and  when  any  one  of  theas 
theories  has  been  so  thoroughly 
discredited  as  no  longer  to  serve 
the  purpoie,  another  is  always  ready 
to  tiike  its  place.  This  propeoaity, 
when  exercised  in  favour  of  any 
widely- spread  persuasion  or  senti- 
ment, is  often  deoaiated  with  com- 
plimentary epithets;  and  thaoontnry 
babit  of  keeping  the  judgment  in 
complete  subordination  to  evidence 
is  stigmatised  by  various  hard  names, 
aa  BC^itiaism,  immorality,  ooldneas, 
hord-hesTtednsas,  aad  similar  si- 
pressions,  according  to  the  nature  of 
the  cose.  But  though  the  opinions 
of  the  generality  of  mankind,  when 
not  dependent  on  mere  habit  and 
inculeation,  have  tbeir  root  much 
more  in  the  inolinationa  than  in  the 
intellect,  it  is  a  necessary  condition 
to  the  triumph  of  the  moral  bias 
that  it  should  first  pervert  the  under- 
standing. Every  erroneous  inf  erenoe, 
though  originating  in  moral  causes, 
involves  the  intellectual  operation  ol 
admitting  insuftioient  evidence  a* 
sufSoient  \  and  whoever  was  on  his 
guard  against  all  kinds  of  incon- 
elusive  evidence  which  can  be  mis- 
taken for  conclusive,  would  be  in  no 
danger  of  being  led  into  error  even 
by  the  strongeat  bias.  There  ara 
minda  ao  strongly  fortiiied  on  the 
intellectual  side  that  they  oould  not 
blind  themselves  to  the  light  of  troth 
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however  reallj deiiroiu  of  doing  so; 
thej  could  not,  with  all  the  inclinB- 
tian  in  the  world,  pass  off  upon 
themKlve*  bad  argumenti  for  good 
ones.  U  the  sophistry  of  the  intellect 
could  be  rendered  impossible,  that  of 
the  fe^nsB,  baviog  no  instrument  to 
woric  with,  would  be  powerless.  A 
comprehensive  classiGoation  of  all 
those  things  which,  not  being  evi- 
dence, are  liable  to  appear  such  to 
the  understanding,  will,  therefore,  of 
itself  include  all  errora  of  judgment 
arisiDg  from  moral  causes,  to  Uie  ex- 
clusion only  of  errors  of  practice  com- 
mitted n^inst  better  knowledge. 

To  eiauiiDe,  then,  the  various  Idnds 
of  ^parent  evidence  which  are  not 
evidence  at  all,  and  of  apparently 
conclusive  evidence  which  do  not 
really  amount  to  conclusivenese,  ia 
the  object  of  that  part  of  our  inqiuiy 
into  which  we  are  about  to  enter. 

The  subject  is  not  beyond  the  com- 
pass of  classification  and  compteheD- 
aive  survey.  The  things,  indeed, 
which  are  not  evidence  of  any  given 
conclusion,  are  manifestly  eudless, 
and  this  negative  property,  having 
no  depecdence  on  any  positive  ones, 
cannot  be  made  the  gnnrndwork  of 
a  real  daasification.  But  the  things 
which,  not  being  evidence,  are  suscep- 
tible of  being  mistaken  for  it,  are  cap- 
able of  %  classification  having  refer- 
ence to  the  positive  property  which 
they  possess  of  appearing  to  be  evi- 
deoce.  Wa  may  arrange  them,  at  our 
choice,  on  either  of  two  nrinciples — 
according  to  the  cause  which  nialces 
them  appear  to  beevidence,  not  being 
so ;  or  according  to  the  particular 
kind  of  evidence  which  they  simulate. 
The  Classification  of  FallacieB  which 
will  be  attempted  in  the  ensuing 
ch^)ter  is  founded  on  these 
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%  I.  In  attempting  to  establish  cei 
I  general  dlstjnctions  which  shall 


mark  out  from  one  another  the  various 
kinds  nf  Fallacious  Evidence,  we  pro- 
pose to  ourselves  an  altogether  dif- 
ferent Mm  from  thotof  several  eminent 
thinkers,  who  have  given,  under  the 
name  of  Political  or  other  Fallacies, 


ber  of  erroneous  opinions  ;  false  gene- 
ral propositions  which  happen  to  be 
often  met  with  ;  loei  Mmmutu!)  of  bad 
arguments  on  some  particular  eubject. 
L^c  is  not  concerned  with  the  false 
opinions  which  people  happen  to  en- 
tertain, bnt  with  the  manner  in  which 
they  come  to  entertain  them.  The 
question  is  not,  what  facts  have  at 
any  time  been  erroneously  supposed 
to  be  proof  of  certain  other  facta,  but 
what  property  in  the  facta  it  was 
which  led  any  one  to  this  mistaken 
Bupposition. 

when  a  fact  is  supposed,  thongh 
incorrectly,  to  be  evidentiajy  of,  ih-  & 
mark  of,  some  other  fact,  there  must 
>e  a  cause  of  the  error  ;  the  supposed 
evidentiary  fact  must  be  connected  in 
lome  particular  manner  with  the  fact 
of  which  it  is  deemed  evidentiary, — 
must  stand  in  some  particular  relation 
to  it,  without  which  relation  it  would 
not  be  regarded  in  that  light.  The 
relation  may  eitber  be  one  resulting 
from  the  simple  contemplation  of  the 
two  facts  side  by  side  with  one  another, 
or  it  may  depend  on  some  process  of 
mind,  by  which  a  previous  associa- 
tion has  been  established  between 
them.  Some  peculiarity  of  relation, 
however,  there  must  be ;  the  fact 
which  can,  even  by  the  wildest  aber- 
ration, be  supposed  to  prove  another 
fact,  must  stuid  in  some  spedal  po«i- 
tion  with  regard  to  it ;  and  if  we  could 
ascertain  and  define  that  special  posi- 
tion, we  should  perceive  the  origin  of 
the  error. 

We  cannot  regard  one  fact  as  evi- 
dentiary of  another  unless  we  believe 
that  the  two  are  always,  or  In  the 
majority  of  cases,  conjoined.  If  we 
believe  A  to  be  evidentiary  of  B,  if 
when  we  see  A  we  are  ioolined  to  infer 
B  from  it,  the  reason  is  because  we  be- 
lieve thnt  wherever  A  ts,  B  alio  either 
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always  orforihe  most  port  exfata,  either 
as  an  antecedent,  a  consequent,  or  a 
CDnoouiitaut  If  when  we  see  A  we 
are  inclined  not  to  expect  B — if  we 
believe  A  to  be  evidentiary  of  the 
absence  oC  B—it  ie  because  we  believe 
that  where  A  is,  B  either  is  never, 
or  at  least  eeldom,  found.  Eiroueoas 
dinclusions,  in  short,  no  less  than 
correct  conclusiooB,  hare  an  invariable 
relation  to  a  general  formula,  either 
expressed  or  tacitly  implied.  When 
we  infer  some  fact  from  some  other 
fact  which  does  not  really  prove  it, 
we  either  have  admitted,  or,  if  we 
maintained  couBiitencv,  ought  to  ad. 
init,  some  groundless  general  proposi. 
tion  respecting  the  conjunction  of  the 
two  phenomena. 

For  eveiy  property,  therefore,  in 
facts,  or  in  our  mode  of  considering 
facts,  which  leads  us  to  believe  that 
they  are  habitually  conjoined  when 
they  are  not,  or  that  they  are  not 
when  in  reality  they  are,  there  ia  a 
conesponding  kind  of  Fallacy ;  and 
an  enumeration  of  fallacies  would 
conust  in  a  specification  of  those 
properties  in  facts,  and  those  pecu- 
liaritieB  in  onr  mode  of  considering 
them,  which  give  rise  to  this  enone- 
ons  opinion. 

S  i.  To  begin,  then  ;  the  suppcsed 
connection,  or  repugnance,  between 
the  two  facts,  may  either  be  a  conclu- 
sion fiom  evidence,  (that  ia,  from  some 
other  proposition  or  propositions,)  or 
may  be  admitted  without  any  such 
ground ;  admitted,  as  the  phrase  is, 
on  ita  own  evidence  ;  embraced  as 
self-evident,  aa  an  axiomatic  truth. 
Thia  gives  rise  to  the  first  great  dis- 
tinction, that  between  Falladea  of 
Inference  and  Fallaciea  of  Simple 
Inspection.  In  the  latter  division 
most  be  included  not  only  all  cases  in 
which  a  proposition  ia  believed  and 
lield  for  true,  literally  without  any 
extrinsic  evidence,  either  of  spedfic 
experience  or  general  reawiniiig,  but 
those  more  frequent  coses  in  which 
simple  inspection  creates  a  prtiviaji- 
lion  in  favour  of  a  proposition ;  not 


BufGcIent  for  belief,  but  sufficient  ta 
cause  the  strict  principlea  of  a  regular 
induction  to  be  dispensed  with,  and 
creating  a  predisposition  to  believe  it 
on  evidence  which  would  be  aeen  to 
be  insufficient  if  no  such  presumptiou 
existed.  This  class,  comprehending 
the  whole  of  what  may  be  termed 
Natural  Prejudices,  and  which  I  shall 
call  indiscriminately  Fallacies  of  Sim- 
ple Inspection  oc  Fallacies  d  priori, 
shall  be  placed  at  the  head  of  onr  list^ 
Fallacies  of  Inference,  or  erroneous 
conclusions  from  supposed  evidence^ 
must  be  anbdividtd  according  to  the 
nature  of  the  apparent  evidence  from 
which  the  conclusinna  are  drawn ;  or 
(what  is  the  aame  thing)  according  to 
the  particolar  kind  of  sound  argument 
which  the  fallacy  in  question  simu- 
lates. But  there  is  a  distinction  to. 
be  iirat  drawn,  which  doss  not  answer 
to  any  of  the  divieions  of  sound  ai^i- 
ments,  but  arises  out  of  the  nature 
of  bad  ones.  Wo  may  know  exactly 
what  our  evidence  is,  and  yet  draw  a 
false  conclusion  from  it :  we  may  con 
ceive  predaely  what  our  premises  are, 
what  alleged  matters  of  fact,  or  gene, 
ral  principles,  are  the  foundation  of 
our  inference ;  and  yet,  because  the 
premises  are  false,  or  because  we  have 
inferred  from  them  what  they  will 
not  support,  our  conclusion  may  ije 
erroneous.  But  a  case,  perhaps  even 
more  frequent,  is  that  in  which  the 
error  arises  from  not  conceiving  our 
premises  with  due  clearness,  that  is, 
(as  shown  in  the  preceding  Booh,*) 
with  due  fixity ;  forming  one  concep- 
tion of  our  evidence  when  we  collect 
OF  receive  it,  and  another  whan  we 
make  use  of  it ;  or  unadvisedly,  and 
in  general  unconsciously,  substituting, 
as  we  proceed,  different  premises  in  the 
place  of  those  with  which  we  set  out, 
or  a  different  eonclnsion  for  that  which 
we  undertook  to  prove.  This  gives 
existence  to  a  class  of  fallacies  which 
may  be  justly  termed  (in  a  phmsa 
borrowed  from  Bentham)  Fallacies 
of  Confusion  ;  comprehending,  among 


[.Google 


FALLACIES. 


othen;  bU  thote  which  bttva  their 
-Miuea  in  iangtuge,  wliether  ariaing 
from  tbs  Ttguenen  or  Mobiguity  of 
our  terms,  or  from  cam*l 


When  the  fallacy  ii  not  one  of  Con- 
fiuion,  thkt  it,  when  the  proposition 
believed,  and  the  evidence  uq  vbich  it 
fa  believed,  are  •teadily  apprehended 
and  unambiguously  expreued,  there 
remain  to  be  made  two  cross  divieiuns. 
The  Apparent  Evidence  maybe  cither 
particular  facts  oi  foregone  generali- 
sation* i  that  is,  the  processmay  simu- 
late either  simple  Induction  or  De- 
duatioD ;  and  again,  the  evidence, 
wbether  oonsiatiiig  of  supposed  facts 
or  of  general  propoaitiuiis,  may  be 
false  in  itself,  or,  being  true,  may  fail 
to  bear  out  the  oonolusion  attempted 
to  be  founded  on  it  Tbis  gives  us 
tint,  Fallacies  of  Induction  and  Fal- 
lacies of  Deduction,  and  then  a  sub- 
division of  each  o[  these,  according  as 
the  supposed  evidenoe  is  false  or  true 
but  inconclusive, 

fallaoies  of  laduetion,  \vhere  the 
facts  ou  which  the  induction  pcooaeds 
are  erroneouB,  ma^  be  termed  Fal- 
lacies of  Observation.  The  term  is 
not  strictly  aoourate,  nr  rather,  not 
ocourately  co-extenuve  with  the  olass 
of  fallacies  which  I  propose  to  desig- 
nate by  It.  Induction  is  nut  always 
grounded  on  facts  immediately  ob- 
served, but  sometimes  on  facts  in. 
ferred  I  and  whan  these  last  are 
erroneous,  tbs  error  may  not  be,  in 
the  literal  sense  of  the  term,  an  in- 
stance of  bad  observation,  but  of  bad 
Inference.  It  will  be  convenient,  how- 
ever, to  make  only  one  oLms  of  all 
the  inductions  of  which  the  error  lies 
in  not  sufliciently  ascertaining  the 
facts  on  which  the  theory  is  grounded  ; 
whether  the  cause  of  failure  bo  mal- 
observation,  or  simple  non-observa- 
tion, and  whether  the  mal-ol)eervation 
be  direct,  or  by  means  of  Intermedi- 
ate marks  which  do  not  prove  what 
they  are  supposed  to  prove.  And  ' 
the  alMence  of  any  comtH«hensi 
term  to  denote  the  ascertainment,  by 
irhatcTer  means,  of  the  facts  on  whidi 


an  Induction  Is  gmnnded,  I  will  ven- 
ture to  retain  for  this  class  of  fallaciea, 
under  the  explanation  now  given,  th« 
title  of  Fallacies  of  Observation. 

Tb^  other  class  of  inductive  fal- 
lacies, in  which  the  facta  are  correct, 
but  the  conclusion  not  warranted  by 
them,  are  properly  denominated  Fal- 
lacies of  Generalisation  ;  and  these, 
again,  fail  into  the  various  subordi- 
nate classea  or  natural  groupx,  tom« 
of  which  vrill  be  enumerated  in  their 
proper  place. 

When  we  now  turn  to  Fallacies  of 
Deduction,  namely,  those  modes  of 
inoorrect  argumentation  in  which  the 
premises,  or  some  of  them,  are  general 
propositions,  and  the  argument  a  ra- 
tiocination ;  WB  may  of  oourse  sub- 
divide these  also  into  two  species 
similar  to  the  two  preceding,  namely, 
those  which  pmwed  on  false  premises, 
and  those  of  which  the  prsmbes, 
though  true,  da  not  support  the  oon- 
cluaion.  Dut  of  these  species,  the 
first  must  nacessai'ily  fall  under  some 
one  of  the  heads  already  enumerated. 
For  the  error  must  be  either  in  those 
premises  which  are  general  proposi- 
tions, or  In  those  which  assert  indivi- 
dual facts.  In  the  former  case  it  is 
an  Inductive  Fallacy,  of  one  or  the 
other  class  ;  in  the  latter  it  is  a  Fal- 
lacy of  Observation  :  unless,  in  either 
case,  the  erroneons  p[«miss  has  been 
assumed  on  simple  inspection,  in  which 
case  the  fallacy  is  dpriorf.  Or  finally, 
the  premises,  of  whichever  kind  they 
are,  may  sever  have  been  conceived 
in  lo  distinct  a  manner  as  to  produce 
any  dear  conecioufnsss  by  what  means 
they  were  arrived  at ;  as  in  the  case 
of  what  IB  called  reasoning  In  a  circle : 
and  then  the  fallacy  Is  one  of  Gunfu- 

Tbere  remain,  therefore,  M  the  only 
class  of  fallacies  having  properly  their 
seat  in  deduction,  those  in  which  the 
premises  of  the  ratiocination  do  not 
bear  out  its  conclusion ;  the  various 
caaes,  in  short,  of  vicious  argumenta- 
Uun  provided  against  by  the  rules  of 
the  syUogism.  We  shaU  odl  thew 
Fallades  of  Ratioeiaatloa, 
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of  Slmpla  luapecUoa 


].  Fnilielu  dI  Oensnlliiit 
^.  FallaeiH  at  RaUocHlati 


iDdistinctl;  V 


I  3.  We  must  not,  howevet,  expect 
to  find  tW  niBn'B  Kotual  errorg  ftlwajB, 
ttr  evea  oommoalji  fall  ho  unmiBtak- 
»bly  under  loine  one  oE  theae  claaaea 
H  to  be  inci^table  oE  being  rdened 
to  Mi;  otheri  Enoneoui  otgumenti 
do  not  lulmit  of  such  a  ebarplj  cat 
division  as  valid  argumeBta  do.  An 
a^piment  fully  stated,  with  oil  its 
steps  dittinctly  aei  out^  in  language 

t  susceptible  of  mieunderstauding, 


UBt,  if  it 


bee> 


one  of  these  five  modes  uneqUivomll/ 1 
m  indeed  of  the  flrit  four,  since  the 
fi[^,  on  Buoh  ■  supposition,  Would 
vanish.  But  it  is  not  in  the  nature 
of  bad  meonuig  to  exprels  itaelE  thus 
uiuunbiguousl  J.  When  a  sophist,  whe- 
ther he  ia  imposing  on  himieU  Or 
attempting  to  impoee  on  others,  can 
be  constrained  to  tbrow  lifs  sophistry 
into  BO  diKtinct  a  fonn,  it  needs,  in  a 
large  proportion  oE  OMee,  no  further 
e»poeuie. 

In  all  aliments,  eTerfwhere  but 
in  the  schools,  some  ol  the  links  ate 
EUppreMed  g  it  fortiori  When  the  ar- 
giier  either  intends  to  deceive,  or  is 
a  lame  and  inexpert  thinker,  little 
acouatomed  to  bring  bis  reasoning 
processes  to  any  teal  1  and  it  i>  in 
those  steps  of  the  reasoiling  which 
are  made  in  this  tacit  and  half-con- 
BcioDS,  or  even  whoUj  uncoiiscioiu 
manner,  Uiat  the  error  oftenest  lurks. 
In  order  to  detect  tlie  fallaoy,  the  pro- 

rition  thus  silently  assumed  must 
supplied ;  but  the  tvasoaer,  moet 
likely,  bos  never  really  asked  himaelf 
what  he  was  assuming :  his  confuter, 
unlen  permitted  to  extort  it  from  bim 
by  theSocrtitic  mixle  of  intemigation, 


himself  judge  what  the  Blip- 
pressed  premise  ought  to  be  in  order 
to  support  the  conclusion.  And  hence, 
Id  the  Words  of  Archbishop  Whately, 
"~*t  must  be  often  a  matter  of  doubt, 

lather  of  arbitrary  choice,  not  only 
to  which  genus  each  hind  of  fallacy 
should  be  referred^  but  even  to  which 
kind  to  refer  any  ooe  irulixidiud  te,\- 
la(^  ;  for  since,  in  any  course  of  argu- 
ment, oiu  premise  is  usually  suppressed; 
it  frequently  happens  in  the  case  of  a 
fallaQy,  that  the  hearers  are  left  to  the 
alternative  of  supptying  either  a  pre- 
Which  is  not  Cnie,  or  tUf  one 
which  lioci  not  provt  the  uonduBion  : 
i.g.  if  a  man  expatiates  on  the  dlbtresl 
of  the  country,  and  thence  argues  that 
the  government  is  tyronniool,  we  must 
Bllppoee  him  to  assume  tithtr  'that 
every  distressed  country  is  under  a 
tyranny,'  Which  Is  a  manifest  false- 
hood, or  merely  that  '  every  country 
under  a  tyranny  is  distressed,'  whicb 
however  true,  proves  nothing,  the 
middle  term  being  undietrlbuted." 
The  former  would  be  ranked,  in  our 
distribatiDn,  among  Fallacies  of  Gene- 
ralisation, the  latter  among  those  of 
Ratiocinatloa.  " Whichare wetosup- 
posB  the  nieater  meant  us  to  under- 
stand? Surely"  (if  he  understood 
himself)  "just  whichever  each  of  his 
hearen  might  happen  to  prefer  :  some 
might  assent  to  the  false  premise : 
othen  allow  the  nnsound  syllogism." 

Almost  t^  fallacies,  therefore,  might 
in  strictness  bo  brought  under  our 
fifth  class.  Fallacies  of  Confusion.   A 


FALLACIES. 


filled  up  which  should  be  capable  of 
being  supplied  !d  a  valid  argument, 
it  would  either  etond  thua,  (forming  a 
fallacy  of  one  class,)  or  thus,  (a  fal- 
lacy of  another  ;)  or  Bt  furthest  we 
may  say,  that  the  conclueion  ia  most 
tUxtj/  to  have  originated  in  a  fallacy 
of  sucb  and  such  a  class.  Thus  in 
the  illuBtration  just  quoted,  the  error 
committed  may  be  traced  with  most 
probability  to  a  ITallacy  of  Generatisa- 
tiun  ;  that  of  uiiataldag  an  uncertain 
mark,  or  piece  of  evidence,  for  a.  cer- 
tain one  1  concluding  from  an  effect 
to  some  one  of  jt«  possible  causes, 
when  tiiere  are  others  which  would 
have  been  equally  citable  of  produc- 
ing it 

Yet,  though  the  five  closaes  run 
into  each  otlker,  and  a  particular  error 
often  leeme  to  be  arbitrarily  assigned 
to  one  of  tbem  rather  than  to  any 
of  the  rest,  there  is  considerable  use 
in  BO  distinguishiDg  them.  We  shall 
find  it  convenient  to  Bet  apart,  as 
Fallacies  of  Conf  uaion,  those  of  which 
coiifusioii  is  the  most  obvious  charac- 
teristic ;  in  which  no  other  cause  can 
be  assigned  for  the  mistake  com- 
mitted than  neglect  or  inability  to 
xtate  the  question  properly,  and  to 
apprehend  the  evidence  with  defi- 
niteness  and  precision.  In  the  re- 
maining four  ctasaes  I  shall  place  not 
only  the  oases  in  which  the  evidence 
is  clearly  seen  to  be  what  it  is,  and 

Kt  B  wrong  conclusion  drawn  from  it, 
t  also  those  in   which,   although 
there  be  confusion,  the  confusion  is 
not  the  sole  Cause  of  the  error,  but 
there  is  some  shadow  of  a  ground  for 
«  of  the  evid^ice  itself . 
Il>utlng  theae  coses  of 
sion    among    the    four 
,  when  there  can  be  any 
o  the  precise  seat  of  the 
leit  to  be  in  that  part  of 
which,  from  the  nature 
d  the  tendendes  of  the 
an  error  would  in  the 
umstonces  be  the  most 
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FALLACIES  OF 

§  I.  Tke  trilM  of  errors  of  which 
we  are  to  treat  in  the  first  instance 
are  those  in  which  no  actual  infer- 
ence takes  place  at  all :  the  proposi- 
tion (it  cannot  in  such  cases  be  called 
a  conclusion)  being  embraced,  not  as 
proved,  but  as  requiring  no  proof  ;  as 
a  self-evident  proof  ;  or  else  as  having 
such  intrinsic  verisimilitude,  that  ex- 
ternal evidence  not  in  it«elf  amount- 
ing to  proof  is  stiHicient  in  aid  oi  the 
antecedent  presumption. 

An  attempt  to  treat  this  subject 
comprehensively  would  be  a  trans- 
gression of  the  bounds  prescribed  to 
this  work,  since  it  would  necessitate 
the  inquiry  which,  more  than  any 
other,  is  the  grand  question  of  what 
is  called  metaphysics,  viz.  What  ore 
the  propositions  which  may  reason- 
ably be  received  without  proof  ?  That 
there  miwt  be  some  such  propositions 
all  are  agreed,  since  there  cannot  be 
an  infinite  series  of  prmf,  a  chain 
suspended  fnnn  nothing.  But  to  de- 
termine what  these  propositions  are 
is  the  opui  magnuBi  of  the  more  re- 
condite mental  philosophy.  Twoprin- 
cipal  divisions  of  opinion  on  the  sub- 
joot  have  divided  the  soboola  of  philo- 
sophy from  its  first  dawn.  The  one 
recoguises  no  ultimate  premises  l>ut 
the  facts  of  our  subjective  conscious- 
ness ;  our  sensations,  emotions,  intel- 
lectual states  of  mind,  and  volitions. 
These,  and  whotever  by  strict  rales 
of  mduction  can  be  derived  fr(»u  these, 
it  is  possible,  aococding  to  this  theory, 
for  us  to  Imow ;  of  ijl  else  we  must 
remain  in  ignorance.  The  opposite 
school  hold  that  there  are  other  exist- 
ences, suggested  indeed  to  our  minds 
by  these  subjective  phenomena,  but 
not  inferrible  from  them  by  any  pro- 
cess either  of  deduction  or  of  induc- 
tion ;  which,  however,  we  most,  by 
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the  constitution  of  oar  mental  nature, 
recogni9e  bs  realities ;  and  realitieB, 
too,  of  a  higher  order  than  the  pheno- 
mena of  our  coosdousnesB,  being  tiie 
efficient  causes  and  necessary  sub- 
strata of  all  Phenomena.  Among 
these  entities  they  reckon  Subatances, 
whether  matter  or  sinrit;  from  the 
dust  nnder  our  feet  to  the  soul,  and 
from  thai  to  Deity.  All  these,  ac- 
cording to  them,  are  preternatural  or 
Bupematural  beings,  having  no  lifce- 
neaa  in  experience,  though  experience 
is  entirely  a  manifestation  of  their 
agency.  Their  existence,  timber 
with  mora  or  less  of  the  lawa  to 
which  thay  conform  in  their  opera- 
tions, are,  on  this  theory,  apprehended 
and  reof^nised  aa  real  by  the  mind 
itself  intuitively:  experience  (whether 
in  the  form  of  sensation  or  of  mental 
feeling)  hai-ing  no  other  part  in  the 
■natter  than  as  affording  facts  which 
are  consistent  with  these  necessary 
poatulateB  of  reason,  and  which  are  ex- 
plained and  accounted  for  by  them. 

As  it  ia  foreign  to  the  purpose  of 
the  present  treatise  to  decide  between 
these  conflicting  theories,  we  are  pre- 
cluded from  inquiring  into  the  eiist- 
ence,  or  defining  the  extent  and  limits, 
of  knowledge  1)  priori,  and  from  char- 
acterising tile  kind  of  correct  assunip- 
tion  which  the  fallacy  of  incorrect 
assumption,  now  under  consideration, 
ximulates.  Yet,  since  it  ia  allowed 
on  both  sides  that  such  assumptions 
are  often  made  improperly,  we  may 
find  it  practicable,  without  entering 
into  theultimate  metapby  sical  groiuids 
of  the  discussion,  to  state  some  specu- 
lative propositions,  and  suggest  some 
practical  cautions,  respecting  the  form  s 
in  which  such  unwarnuited  aasump- 
tions  are  moat  lilcely  to  be  made. 

g  2.  In  the  CBsea  iu  which,  accord- 
ing to  the  thinkers  of  ttie  ontological 
school,  the  mind  apprehends,  by  in- 
tuition, things,  and  tlie  laws  of  things, 
not  cognisable  by  our  sensitive  faculty, 
those  intuitive,  or  supposed  intui- 
tive, perceptions  are  untUstinguishable 
from  what  the  opposite  school  are  ac- 


customed to  call  ideas  of  the  mind. 
When  they  themselves  say  that  they 
perceive  the  things  by  an  immediate 
act  of  a  facoity  given  for  that  pur- 
pose by  their  Creator,  it  would  be 
said  of  them  by  th^  opponents  that 
they  find  an  idea  or  conception  in 
their  own  minda,  and  from  the  idea 
or  conception  infer  the  existence  of 
a  corresponding  objective  taality. 
Kor  would  this  Ije  an  unfwr  state- 
ment, but  a  mere  version  into  other 
words  of  the  account  given  by  many 
of  themselves  ;  and  one  to  which  the 
more  clear-sighted  of  them  might,  and 
generally  do,  without  hesitation  sub- 
scribe. Since,  therefore,  in  the  cases 
which  lay  the  strongest  claims  to  be 
examples  of  knowledge  it  priori,  the 
mind  proceeds  from  the  idea  of  a 
thing  to  the  reality  of  the  thing  itself, 
we  cannot  be  surprised  by  finding 
that  illicit  aasumptions  it  priori  Con- 
sist in  doing  the  same  thing  errone- 
ously :  in  mistaking  subjective  facts 
for  objective,  laws  of  the  percipient 
mind  for  laws  of  the  perceived  object, 
properties  of  the  ideas  or  conceptions 
for  properties  of  the  things  coocsived. 

Accordingly,  a  lai^e  proportion  of 
the  erroneous  thinking  which  exists 
in  the  world  proceeds  on  a  taolt  as- 
sumption that  the  same  order  must 
obtain  among  the  objects  iu  naturo 
which  obtains  among  our  ideas  of 
them.  That  if  we  always  think  of 
two  things  together,  the  two  things 
must  always  exist  tc^ether ;  that  if 
one  thing  makes  ua  think  of  another 
as  preceding  or  following  it,  that 
other  must  precede  it  or  follow  It  in 
actual  fact.  And,  conversely,  that 
when  we  cannot  conceive  two  things 
together,  they  cannot  exiat  together, 
and  that  their  combination  may,  with- 
out further  evidence,  be  rejected  from 
the  list  of  possible  occurrences, 

Few  persona,  I  am  inclined  to  think, 
have  r^ected  on  the  great  extent  to 
which  this  fallacy  haa  prevailed,  and 
prevails,  in  the  actual  beliefs  and  ac- 
tions of  mankind.  For  a  first  illus- 
tration of  it,  we  may  refer  to  a  large 
cla»a  of  popular  aupetstitions.    If  any 
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one  ivUl  eMmine  {n  ivhitt  dntttn- 
■UnoM  DHHt  of  thuBe  thin^  Agree 
wtiiah  in  different  agM  uid  b;  dif- 
ferant  portiona  of  ths  human  nwa 
htive  been  conildenid  aa  omBni  or 
jn-oeimtira  of  gome  intersKtlng  at'ent, 
whethc*  otliunitous  oc  fortunate,  the; 
vVl  be  found  very  generally  charoo- 
tedacd  by  thig  pemillarity,  tluiC  they 
oaun  the  mind  to  think  of  that  of 
which  they  are  therefore  supposed  to 
fnrbods  the  actual  occurtenoe.  "Toik 
of  the  devil  and  he  mil  mapma,"  has 
passed  into  a  proverb.  Talk  of  the 
devil,  tliat  it,  raise  the  ide«|  and  the 
reality  will  follow,  In  times  when 
the  appearance  of  that  pertonoge  in 
a  visiblB  form  was  thoaghC  to  M  no 
uttfrequent  oocurrenoa,  it  h«  doubt- 
less   often   happened  to  persons  of 


caused  them  to  fancy  they  wiw  him  ; 

■B,  even  In  our  more  incredulous  days, 
listening  to  ghost  Btoriea  predisposes 
us  to  see  ghoats  i  and  tfans,  u  a  prop 
to  tlie  A  priori  fallacy,  there  might 
come  to  be  added  an  auxiliary  fallacy 
of  mal-observation,  with  one  of  false 
generaliiiation  grounded  on  It.  Fal- 
lacies of  different  (Holers  often  herd 
or  cluster  together  in  this  foahton, 
one  smoothing  the  way  for  another. 
But  the  origin  of  the  auperetitioil  Is 
evidently  that  whieh  wo  have  M- 
stgneil.  In  like  manner  it  has  been 
universally  considered  unlucky 
speak  Of  misfortune.  The  day 
which  any  calamity  happened  h&s 
been  considered  an  unfortunate  day, 
awl  there  hoe  been  a  feeling  every- 
where, and  in  some  nations  a  reli- 
gious obligation,  against  transacting 
any  important  business  on  that  day  ; 
for  on  soch  a  day  our  thoughts  are 
likely  to  be  of  misfortune.  For  a 
similar  reason  any  untoward  occur 
rence  in  commencing  an  undertak 
ing  has  been  considered  ominous  of 
failure,  and  often,  doubtless,  hu  really 
contributed  to  it,  by  putting  the  per- 
sons engaged  in  the  enterprise  more 
or  less  out  of  spirits :  but  the  belief 
has  equaUy  prevailed  where  the  dis- 


agreeable cirtnmstance  was,  inde- 
pendently of  superatitiun,  too  innig- 
nificant  to  dspreis  the  spirits  by  any 
influmce  <rf  its  own.  All  know  the 
story  of  Cnsar's  accidentally  stmn' 
Ulng  in  the  ad  of  landing  on  the 
African  onast,  and  the  presence'  of 
mind  with  which  he  converted  the 
direful  prMogs  into  a  favourable  one 
lolaimlng,  "Africa,   I  embntce 

often  obneelved  ai  warnings  of  the 
future,  given  by  a  friendly  or  a  hos- 
tile deity  ;  but  this  very  superstitioii 
grew  out  of  >  pre-existing  tendsncy  ; 
the  god  wsa  aUppoaed  to  send,  as  an 
indication  of  what  was  to  comp,  some- 
thing which  people  were  alrvaidy  dis- 
posed to  consider  In  that  light.  So 
in  the  ease  of  lucky  or  unlucky  nunee. 
Herodutiin  tells  us  bonr  the  Greeks, 
on  the  way  to  Myeale,  were  encour- 
aged in  their  enterprise  by  ike  arrival 
of  a  deputation  from  Bamos,  one  of 
the  members  of  whloh  was  named 
H^esIstratUB,  tha  leadn  of  annlsA 

OasM  maf  be  pointed  out  in  which 
something  which  oould  have  no  real 
effsct  but  to  make  persons  lAi'ni  of 
misfortune  was  regarded  not  merely 
as  a  progliustic,  bnt  as  something 
approaching  to  an  actual  cause  of  it. 
The  (Ati^ci  of  the  Ureeks,  uid  favrPc 
tttigvi*  or  bona  vtrba  quom  of  the 
Romans,  evinos  the  can  with  which 
they  endeavoured  to  repress  the  Utter- 
ance of  any  word  exprenlve  or  sug- 
gestive of  ill-fortune ;  not  from  notions 
of  delicate  politeness,  to  which  their 
general  mode  of  conduct  and  filing 
hud  very  little  referenoe,  but  from 
botui  jidf  alarm  lest  the  event  so  sug- 
gested to  the  imagination  should  in 
fact  occur.  Some  vestige  of  a  similar 
Buperstitlon  bus  been  known  to  exist 
among  uneducated  persons  even  in 
our  own  <tty :  it  is  thought  all  un- 
christian thing  tu  talk  of  or  tiupposa 
the  death  of  any  person  whils  be  is 
tXive.  It  Is  known  how  carafnl  the 
Homans  were  to  avoid,  by  an  indirect 
mode  (A  speech,  the  uttemncA  of  any 
word  dir«ct1y  etlpreesive  of  death  rx 
other  oalauilty  i  how  instead  of  mor- 
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tutu  ett  Ihey  wid  viait ;  taiA  "  be  the 
event  fortunate  or  o^Aencue,"  in§tead 
of  advertt.  The  name  Maleventum, 
of  whioh  Salmatiun  so  Bag&cioiulj  de- 
tected the  Thewalian  arigin  {HiiKita, 
iiaKoimt,)  they  changed  into  the 
highly  propitiouB  denomination  Bene- 
ventum ;  Egecta  ioto  Segesta ;  and 
EpidamDUi,  a  name  ao  intereatiDg  in 
ita  usociatiooa  to  the  reader  of  Thu- 
cjdidei,  they  exchanged  for  Dyrrha- 
ohiuin,  to  escape  the  perils  of  ■  word 
auggeative  of  dayanuat  or  debriinent. 

"If  an  hare  crosa  the  highway," 
aaya  Sif  Thomiia  Broivne,'  "  there  are 
few  above  threescore  that  are  not 
perplexed  thereat ;  whioh  notwith- 
standing ia  but  an  augurial  terror, 
according  to  that  leoeived  exprea- 
tAoa,  Inaiapicaiitm  dat  tier  oUofut 
Itjna.  And  the  gromid  of  the  conceit 
waa  pTobably  no  greater  than  thin, 
that  B  fearful  animal  paasing  b;  ns 
portended  unto  uB  Bomethiag  to  be 
feared ;  ui  upon  the  like  coniidera- 
tion  the  meetiog  of  a  fox  presaged 
some  future  impoatute."  Suoh  Euper- 
stitioDS  as  theae  last  must  be  the 
result  of  study  ;  they  are  too  recon- 
dite for  natural  or  spontaneous  growth. 
But  when  the  attempt  was  once  mode 
to  construct  a  science  of  predictions, 
any  association,  though  ever  so  faiut 
or  remote,  by  whioh  an  object  could 
be  connected,  in  however  farfetchsd 
a  manner,  with  ideas  either  of  prca> 
perity  or  of  danger  and  miafortune, 
was  enough  to  determine  its  being 
elaised  among  good  or  eiil  omens. 

An  example  of  rather  a  different 
kind  from  any  of  these,  hnt  falling 
under  the  same  principle,  is  the  famous 
attempt,  on  which  to  much  labour  and 
Ingenuity  were  expended  by  the  al- 
chemleti,  to  make  gold  potable.  The 
motive  to  this  was  a  conceit  that 
potable  gold  oould  be  no  other  than 
the    universal   medicine :    and  why 

?old !  Because  it  was  so  preciouH. 
b  must  have  all  marvellous  properties 
OS  a  physical  substance,  because  the 
mind  was  already  accustomed  to  mac- 

*  Yitlgar  Brrort,  book  y.  chap,  >ii 


From  a  similar  feeling,  "evety 
substance,"  says  Dr.  Paris,*  "whose 
origin  is  involved  in  mjatery,  has  at 
different  times  been  eageriy  implied 
to  the  purposes  of  medicine.  Not 
long  since,  one  of  those  showers  which 
are  now  known  to  consist  of  the  ex- 
crements of  insects  fell  in  the  ttorth 
of  Italy  ;  the  inhabitants  regarded  it 
as  manna,  or  some  superoatural  pana- 
cea, and  they  Hwallowed  it  with  such 
avidity,  that  it  was  only  by  extreme 
address  that  a  small  quantity  was 
obtained  for  a  chen  ' 


The    I 


.    this 


ipantitirai, 
though  doubtless  partly  of  a  religion 
character,  probably  in  part  also  arose 
from  the  prejudice  that  ■  wotlderful 
thing  must  of  couls*  have  wonderful 


g  3.  The  instances  of  a  priori  fal- 
lacy whioh  we  have  hitherto  oited 
belong  to  the .  class  of  vulgar  errors, 
and  do  not  now,  nor  in  any  but  a 
rude  age  ever  oould,  impaae  upon 
minda  at  any  conuderable  attain- 
ments.    But  those  to  whioh  we  are 


among  thinkers.  The  same  disposi- 
tion to  give  ubjectivity  to  a  law  o[ 
the  mind — to  suppose  that  what  is 
true  of  our  ideas  of  things  must  be 
true  of  the  things  theuueives^x- 
hibits  itself  in  many  of  the  most  ac- 
credited modes  of  philosophical  in- 
vestigation, both  on  physiinl  and  on 
metaphysical  subjects.  In  one  of  its 
most  undiegaisad  manifestations  it 
embodies  itself  in  two  maxims,  which 
lay  claim  to  axiomatic  truth  :  Things 
which  we  cannot  think  of  together 
cannot  Co-exist ;  and  Things  which 
we  cannot  help  thinking  of  together 


the  n 


I  a 


re  ever  expi 
theae  prscise  words,  but  thi 
both  of  phlloauphy  and  of 
opinions  abounds  with  exe 
tions  of  botii  forma  of  the  do 
To  begin  with  the  lattev  • 
■  Pharmaeeiefim,  Historical 
lion,  jL  16, 
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Thing*  which  «e  CMinot  think  of  ex- 
cept together,  miut  exirt  together. 
This  ii  amnined  in  tha  generally  re^ 
oeived  ftnd  accredited  mode  of  reuon- 
ing  which  ooncludeH  that  A  miut  ac- 
coinpuiT  B  in  point  of  fact,  beotuoe 
"it  ii  involved  in  tha  ides."  Sm ' 
thinken  do  not  reflect  that  tha  ide 
being  a  result  of  abatraction,  ought 
conform  to  the  facta,  and  cannot  make 
the  fact*  conform  to  iL  The  argu- 
ment is  at  moat  admiagible  u  so 
appeal  to  antborit^  ;  a  ■ormiae,  that 
what  ia  now  part  of  the  idea  muet, 
before  it  became  bo,  have  been  found 
by  previous  inquiren  in  the  f  . 
Nevertbeleaa,  the  philoaopher  who 
uwre  than  all  others  made  professions 
of  rejecting  authority,  DeHcartes,  con- 
Btructed  bia  ayatem  on  this  reiy  baaia. 
Hia  favourite  device  foe  arriving  at 
the  truth,  even  in  regard  to  outward 
things,  was  by  looking  into  his  own 
mind  for  it.  "  Oredldi  me,"  saya  hia 
celebrated  maxiin,  "pro  regulS  gene- 
rali  aumere  posse,  omne  id  quod  val- 
di  dilncidi  «t  distinct^  concipiebam, 
verum  esse ; "  whatever  can  be  very 
clearly  conceived  must  certainly  exist ; 
that  is,  as  he  afterwards  explains  it,  if 
the  idea  indudea  exiatence.  And  on 
this  ground  he  Infera  that  geometrical 
Ggurea  really  exist,  becauae  they  can 
be  distinctly  conceived.  Whenever 
exiatenca  is  "  involved  in  an  idea,"  a 
thing  conformable  to  the  idea  must 
really  exist ;  which  is  as  much  as  to 
aay,  whatever  the  idea  contains  must 
have  its  equivalent  in  the  thing ;  and 
what  we  are  not  able  to  leave  out  of 
the  idea  cuinot  be  absent  from  the 
reality.*    This  assamption  pervadea 

'  ThQ  author  of  one  of  the  Brldgflwtit«r 


ciicg  neiKHHJly  IbvoIvch  Incapability  ol 
c'haogw.'    t  bslkvo  It  would  ba  dtfflcult  to 


the  philosophy  not  only  of  Descartes, 
but  of  all  the  thinkers  who  received 
their  impolae  mainly  from  him  ;  in 
particular  the  two  moat  remarkable 
among  them,  Spinoia  and  Leibnitz, 
from  whom  tlie  modem  German  meta- 
physical philosophy  is  eaaantially  an 
emanation.  I  am  indeed  diapoaed  to 
think  that  the  fallacy  now  under  con- 
aideration  has  been  the  cause  of  two- 
thirds  of  the  bad  philosophy,  and  espe- 
cially of  the  bod  metaphysics,  which 
the  buman  mind  has  never  ceased  to 
produce.  Our  general  ideas  contain 
nothing  but  what  has  lieen  pat  into 
them,  either  by  our  poaaive  experience, 
or  by  our  active  habits  of  thought ; 
and  the  metaphyucians  in  all  ages, 
who  have  attempted  to  cunstruct  the 
laws  of  tile  univerae  by  reaaoning  from 
our  supposed  necessities  of  thought, 
have  always  proceeded,  and  only  could 
proceed,  \^  laboriously  finding  in  their 
own  minda  what  they  themselves  hod 
formerly  put  there,  and  evolving  fruro 
their  ideas  of  things  what  they  had 
first  involved  in  tiiose  ideas.  In  this 
way  all  deeply-rooted  opinions  and 
feelings  are  enabled  to  create  apparent 
demonstrations  of  their  truth  and  rea- 
sonableneea,  as  it  were  out  of  their  own 
aubatance. 

The  other  form  of  the  fallacy — 
Things  which  wa  cannot  think  of  to- 
gether cannot  eiiat  together, — includ- 
ing, aa  one  of  ita  branches,  that  what 
we  cannot  think  of  as  existing  cannot 
exist  at  all, — may  thus  be  briefly  ex- 
pressed ;  Whatever  is  inconceivable 
must  be  false. 

Against  this  prevalent  doctrine  I 
have  sufficiently  argued  in  a  former 
Book,*  and  nothing  ia  required  in  thia 
place  but  examples.  It  was  long  held 
that  Antipodes  were  impossible  be- 
cause of  the  difficulty  whidi  was  found 
nceiving  persons  with  their  heads 
e  some  direction  aa  our  feet.    And 
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It  waa  otie  of  the  receiTcd  argnmetits 
against  (he  Copflmicsn  system,  that 
we  cannot  conceiTe  bo  great  a  void 
space  as  that  system  suf^oeea  to  exist 
in  the  celestial  rtgioiiB.  When  men's 
imaginations  had  always  been  osed  to 
conceive  the  stais  as  fumlv  set  in 
solid  spheres,  tbey  naturallj  fbnnd 
mach  diflicaltj  in  imagimng  them  in 
BO  different,  and,  as  it  doubtless  ap- 
peared to  them,  so  precarious  a  situa- 
tion. But  they  had  uo  right  to  mis- 
take the  limitation  (whether  natural, 
or,  as  it  in  fact  proved,  only  artiflcia]) 
of  their  own  facuItieB  for  an  inherent 
UmitatiDii  of  the  poesible  modes  of 
existence  in  the  universe. 

It  may  be  st^d  in  objection,  that 
the  error  in  these  cases  was  in  the 
minor  premise,  Dot  the  major ;  an 
error  of  fact,  not  of  principle  ;  that  it 
did  not  coneist  in  supposing  that  what 
is  inconceivable  cannot  be  true,  but  in 
supposing  antipodes  to  be  inconceiv- 
able, when  present  eiperienee  proves 
that  they  can  be  conceived.  Even 
if  this  objection  were  allowed,  and  the 
proposition  that  what  ia  inconceivable 
cannot  be  true  were  Buffered  to  remain 
unquestioned  as  a  speculative  truth,  it 
would  be  a  truth  on  which  no  practi- 
cal consequence  could  ever  be  founded, 
since,  on  this  showing,  it  is  impossible 
to  affirm  of  any  proposition,  ncit  being 
a  contradiction  in  terms,  that  it  is  in- 
conceivable. Antipodes  were  really, 
not  fictitiously,  inconceivable  to  our 
ancestors ;  they  are  indeed  conceiv- 
able to  us ;  and  as  the  limits  of  our 
power  of  concepUon  have  been  so 
lately  extended  by  the  extension  of 
our  experience  and  the  more  varied 
eiercise  of  onr  imagination,  so  may 
posterity  find  many  combinalione  per- 
fectly conceivable  to  them  which  are 
inconoeivable  to  ua.  But,  as  beings 
of  limited  experience,  we  must  always 
and  necessarily  have  limited  concep- 
tive  powers  ;  white  it  does  not  by  any 
means  follow  that  the  same  limitation 
obtains  in  the  possibilities  of  nature, 
nor  even  in   her  actual   manifesta- 

Kather  more  thau  a  century  and  a 


half  ago  it  was  a  sdentifie  maxim, 
disputed  by  no  one,  and  which  no  one 
deemed  to  require  any  proof,  that  "  a 
thing  cannot  act  where  it  is  not"" 
With  this  weapon  the  Cartesians 
waged  a  formidable  war  against  the 
theory  of  gravitation,  whi^,  accord- 


,  invol' 


■mg  s. 


absurdity,  must  be  rejected  tn 
the  sun  could  not  poesibly  aci  upon 
the  earth,  not  being  there.  It  vras 
not  surprising  that  the  adherents  of 
the  old  systems  of  aatronomy  should 
uige  this  objection  against  the  new  ; 
but  the  false  assumption  imposed 
equally  on  Newton  himself,  who,  in 
order  to  turn  the  edge  of  the  objec- 
tion, imagined  a  subtle  ether  which 
tilled  up  the  space  between  the  sun 
and  the  earth,  and  by  its  intermediate 
agency  was  the  proximate  cause  of 
the  phenomena  of  gravitation.  "It 
is  inconceivable,"  said  Newton,  in  one 
of  his  letters  to  Dr.  Bentley,t  "  that 
inanimate  brute  matter  should,  with- 
out the  mediation  of  something  else, 
which  is  not  material,  operate  upon 
and  affect  other  matter  auAmit  mutual 
canlaet  .  .  .  That  gravity  should  be 
innate,  inherent,  and  essential  to  mat- 
ter, BO  that  one  body  may  act  on 
another  at  a  distance,  through  a  va- 
cuum, without  the  mediation  of  any- 
thing else,  by  and  through  which 
their  action  and  force  may  be  con- 
veyed from  one  to  another,  is  to  ma 
so  great  an  absurdity,  that  I  believe 
no  man,  who  in  philoaiqibical  matters 
has  a  competent  faculty  of  thinking, 
can  ever  fall  into  it."  This  passage 
should  be  hung  up  in  the  cabinet  of 
every  cultivator  of  science  who  is  ever 
tempted  to  pronounce  a  fact  impos- 
sible because  it  appears  to  him  incon- 
ceivable. In  our  own  day  one  would 
be  more  tempted,  though  with  equal 
injustice,  to  reverse  the  concluding 
obeervation,  and  ooosider  the  seeing 

*  It  Horns  thst  this  doctrine  was.  before 
the  ttmo  I  bHve  rnentloDBd.  disputed  by 
Bomo  thinken.  Dr.  Wurd  montlons  Scotns, 
Vssauez,  Blel,  Frsacii  Lugo,  sod  Vnlentlii. 

t  I  quote  thta  passaga  from  Pla^fnlr's 
oolsbrated  IHitrrtaliim  on  At  Pragna  oS 
Jfnlkemalieat  and  Ph^ntai  ficitun. 
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any  absurdity  at  all  in  ft  thing  ae 
simpte  and  natoisl,  to  ba  what  reaUj 
mark*  th«  abiranot  of  "a  competent 
faculty  ol  thiokiug.''  Nn  one  now 
feeli  any  diUlculty  in  eonceiving  gra- 
vity to  be,  aa  much  ■*  any  other  pro- 
perty 1b,  "  inherent  and  easentlal  to 
matter,"  norlinda  the  eomprahenBicia 
nf  it  facilitated  in  the  amallegt  degrae 
by  the  luppoaitlun  of  an  ether,  (though 
■ome  icccnt  iiujuirer*  do  glira  this  as 
an  eiplanation  of  it,)  nor  tbioka  it 
at  all  iTiorcdibla  that  the  celential 
biiditB  oan  and  do  act  where  they,  in 
actual  bodily  preaance,  an  not.  To 
ua  it  ii  not  mora  wonderful  that  bodiea 
nhoiild  aot  npon  odb  another  "with- 
out mutual  contwt,"  than  that  they 
■hould  do  ao  whan  in  onotoct ;  wa  are 
familiar  with  both  theie  facta,  and  wa 
find  thnn  aqnally  inexplicabla,  but 
enually  easy  to  beliBve.  ToNenton, 
the  ana,  beoauie  hli  Imagination  waa 
lamlliar  with  it,  appeared  natural  and 
ainntter  of  oouise,  while  the  other,  for 
the  contrary  raaaon,aeamed  too  absurd 
to  be  oredltad. 

It  la  strange  that  any  one,  after 
■uch  a  warning,  ahould  rely- implicitly 
on  the  evidenoa  d  priori  of  aocb  pro- 
poeitione  aa  theaa  :  that  matter  cannot 
think ;  that  epaee,  or  extension,  la 
infinite ;  that  nothing  oan  be  made 
out  of  nothing  (ec  niM/o  mhil  JU). 


mine,  nor  even  whether  the  queitiuiu 
Bra  soluble  by  the  human  faoultiua. 
But  auoh  doctrinea  are  no  more  Belt- 
evident  truths  than  the  anoient  maxim 
that  a  thing  cannot  aot  where  it  ia 
not,  which  probably  la  not  now  be- 
lieved by  any  educated  pervon  in 
Jiniope.*  Matteroaiinot think;  whyl 
beoauae  we  cantiM  noiMikv  thought 
to  be  annexed  to  any  BFrangement  of 
material  partlclea  Space  la  infinite, 
beeauie  having  never  Vitown  any  part 
of  it  which  had  not  other  parts  be- 


•  TWtat 


lamant  I  muat  DOW  eorrect.  m 
Bed.  The  malim  In  quHtioi 
nsd  with  hill  DonYlatlnn  bv  ii 
ority  than  Bir  WllUnm  Himll 


yOnd  It,  we  ianttet  eoaetirt  an  abaoluta 
tormiuation.  £x  niAtIa  ni&ll  jSt,  be~ 
cauae  having  never  known  any  phy- 
aical  product  without  a  pre-exiatiDg' 
physical  material,  we  tannot,  or  thiuk 
we  cannot,  inajriiu  a  creation  out  ot 
nothing.  But  these  Uiings  may  ia 
themaelvas  be  aa  conceivable  aa  gravi- 
tation withoutan  intervening  medium, 
which  Newton  thought  too  great  im 
absurdity  for  any  person  of  a  ooni- 
petoit  faculty  of  philuei^hiual  tliiuli' 
ing  to  admit :  and  even  buppoain); 
them  not  oonoelvable,  this,  for  aught- 
wa  know,  may  ba  merely  ona  of  tlm 
limitationa  of  our  very  limited  nundi, 

No  writar  has  mora  directly  idan- 
tificd  himaelf  with  the  fallacy  now 
under  couaidBration,  or  has  embodied 
it  in  more  distinct  terms,  than  Leib- 
nibs.  In  .hia  view,  uniesa  a  thing 
was  not  merely  oonceivahle,  but  even 
explainable,  it  oould  not  axiat  in  n&- 
tura.  All  TUttaral  pbaoomena,  aa- 
cording  to  him,  muat  ba  euaoeptihle 
of  being  aeoounted  fv  d  priori.  'Hia 
only  facta  of  which  no  erplanatjon 
oould  be  given  but  the  will  of  God 
were  minctes  properly  ao  called. 
"  Jereconnaia,"  aaya  he,*  "qalln'Bst 
paa  permia  da  niei  os  qu'oa  n'enteud 
pas )  mais  j'ajoiite  qu  on  a  droit  de 
nier  (au  moins  diuis  Tordre  natural) 
oe  qua  abaolument  n'eat  point  in- 
telligible ni  explicable.  Jo  VHitieQa 
BOBBi  .  .  .  qn'enfin  la  conoeption  dea 
er^urea  u'est  paa  la  mesure  da 
pouvoir  da  Dieu,  mala  que  leur  oon- 
ceptiviti,  on  tores  da  eoncavoir,  est 
U  mceure  du  pouvoir  de  la  nature, 
tout  ce  qui  eat  conforms  it  I'ordn 
uaturel  pouvant  fitre  ooaifi  on  en- 
tandu  par  quelque  oriaturB." 

Not  conttnt  with  Bsamiing  that 
nothing  can  be  true  whidi  we  ara  un- 
able to  conceive,  icientifia  inqnirera 
have  frequently  given  a  itill  further 
aitenaton  to  the  do<Arine,  and  held 
that,  even  of  things  not  altogether 
inconceivable,  that  which  wa  can  can- 

'■  Ifauvmuj  Gsiciij  mi'  rEHtf-idmunt 
HumiLiK-^AvmU-i'roiui:    ((Euvrus,  Porii, 
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ceive  with  the  gre&Uat  eue  U  lilteliwt 
to  be  trua.  It  was  Itm^  an  admittad 
mdom,  and  ii  not  yet  entiraly  dia- 
credltad,  that  "  oatara  alnay ■  acta  hy 
the  nnip'e*t  means,"  i.t,  by  tboao 
which  are  hhhC  eaaily  eonceiTable.* 
A  large  propflrtioii  of  all  the  erron 
ever  Bomtititted  in  the  invsetigaticra 
of  the  lawB  of  nature  have  ariien 
from  the  auiunptian  thai  the  most 
familiar  explanation  or  hypotheeig 
nilut  be  tha  tnieit.  One  of  the  moat 
initniotivB  facts  in  Bdentilio  hiatwy 
i»  tiie  pertiaaoity  with  «4iieh  the 
human  mind  clang  to  the  belief  that 
the  beavanly  bodies  muit  move  in 
oiroles,  or  ba  carried  round  by  the 
revolution  of  spheres,  merely  baoauM 
thote  were  in  tlwmseivea  the  limpleat 
HnppauttDng  ;  though,  to  make  them 
accord  with  the  facta  which  wei* 
evwr  contradicting  them  mc 
iDore,  it  became    neceaiary 


until  the  original  li 

verted  into  lilinoet  inextricable  o 

plioatioo. 

§  4.  We  past  to  another  d  priori 
fallacy  or  natural   prejudioe,   aL" 
to   the  former,  and  originating, 
that  ijoeg,  in  the  tendency  to  pieauma 

law*  of  the  miud  and  those  of  Ihingi 
external  to  it.  Tha  fallacy  may  be 
eDUncialed  in  this  general  form — 
Whatever  can  be  thought  of  apart 
exist!  iqiart ;  and  its  moat  remark- 
able  monifeatation  coniista  in  tJie 
perumiGcation  of  abstraotione;  Man- 
kind in  all  ages  have  had  a'ltrong 
propensity  to  conclude  that  wherever 
there  ia  a  name  there  must  be  a  dia- 
tingnisbabla  separate  entity  aorTs< 
eponding  to  the  name ;  and  every 
complex  idea  which  the  mind  haa 
formed  for  itiialf  by  operating  upon 
ita  oonceptlona  of  individnal  things, 
vm  considered  to  have  an  outward 
objective    reality   anewering 

•  thla  doetriiia  alu  wsa  acceplec 
mid  cDDcliiaioiiq  were  gniiitidcd  < 
SlrWnUnm  UjniUMn.    Sea  Bmk 


Tat«,  Chance,  Nature,  Time,  Space, 
were  real  beinge,  nay,  even  goda.  If 
the  analyeij  of  qualities  tn  the  earlier ' 
part  of  this  work  b«  correct,  names 
of  qualities  and  names  of  lubHancea 
atand  for  tha  very  aama  aeAn  of  factH 
or  phenomena  ;  vikittneit  and  a  toiiUt 
tking  ixe  only  different  phnsea,  re- 
quired  by  convenience  for  speaking  cf 
the  same  External  fact  under  diEEerant 
relation!.  Not  such,  however,  was 
he  notion  which  thia  verbal  distinc- 
ion  su^eated  of  old,  either  to  tha 
ulgar  or  to  the  acientiiic.  Whiteness 
vas  an  entity  inhering  or  sticking  in 
the  white  substanoe ;  and  so  of  all 
other  qualities.  So  far  was  tills  car- 
ried, that  even  oonoreta  general  terms 
ere  supposed  to  be,  not  nomca  of 
idelinita  nnmbett  of  individual  sub- 
stanoea,  but  namei  of  a  peculiar  kind- 
of  entities  termed  Universal  8ub- 
Bacuiaa  we  can  think  and 
speak  of  man  in  general,  that  is,  of 
all  persons  in  so  far  a*  pnaaeaaing  tha 
oonunon  attributes  of  the  species, 
without  fastening  our  thoughta  per- 
manently on  some  one  individual 
person  ;  Uierafore  man  in  general  woa 
xupposed  to  be,  not  an  abrogate  of 
individual  persona,  but  an  abstraot 
or  universal  man,  distinct  from  these. 
It  may  bo  imagined  what  havoc 
metaphysicians  trained  in  these  ha- 
bits made  with  philtw^y  when 
thay  came  to  tha  largmt  generalisH. 
tions  of  bIL  Sub$la»li!e  Seeanda  of 
any  kind  were  bad  enough,  but  luch 
Substantia  Secundn  as  ri  Si-,  for  ex- 
ample, and  t4  Iv,  standing  for  pecu- 
liar entities  snppned  to  be  inherent 
in  all  things  which  twitt,  or  in  all 
whiob  are  aaid  to  be  one,  were  enongh 
to  pnt  an  end  to  all  Intelligible  dis- 
cussion ;  especially  since,  wttii  a  jnst 
perceptim  that  the  truths  which  philo- 
aophy  pursues  are  ffeneral  tmtns,  it 
was  soon  laid  down  that  thene  gene- 
ral substances  were  tiie  only  subjeiHa 
of  science,  being  immutable,  while 
individnal  aubstanoea  cognitable 
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import  of  general  language  eonatt- 
tiit«s  MjitidMm,  a  word  ki  mnch 
oftener  mittni  and  qxdiai  than 
mtdentood.  Whether  m  the  Vedaa, 
in  the  PUtonista,  or  in  the  Hegelian^ 
mjMana  it  neHber  more  dot  ' 
than  ucribing  objectiTe  eiktew 
the  nibiwiive  creations  of  our 
f  acnltie*,  to  idow  tyr  feelinn  of  the 
mind  ;  and  belieting  that  by  watch- 
ing and  contemplatmg  tiiae  ideaa  of 
it«  own  making,  it  can  read  in  them 
what  takes  place  in  the  world  withoat. 


g  5-  ProceediDg  with 
tioD  oi  d  priori  fallades.  and  endea- 
vooring  to  amnge  them  with  as  much 
reference  u  pomjble  to  their  natural 
affinitiei,  vre  come  to  another,  which 
it  also  neari;  allied  to  the  fallacy  pre- 
ceding the  iHt,  standing  in  the  same 
relation  to  one  variiit;  of  it  as  the 
fallacy  last  menttoaed  does  to  the 
other.  Tbis,  too,  represents  nature  as 
under  incapacities  corresponding  to 
those  of  our  intellect ;  but  instead  of 
only  asserting  that  nature  cannot  do 
a  thing  because  we  cannot  conceive  it 
done,  goes  the  still  greater  length  of 
averring  that  nature  doea  a  particular 
thing,  on  the  sole  ground  that  we  can 
see  no  reason  why  she  should  not 
Absurd  as  this  seems  when  so  plainly 
stated,  it  is  a  received  principle  among 
aeientilic  anthorities  for  demoDstrat- 
ingiljiriari  the  laws  of  physical  phe- 
nomena. A  phenomenoa  most  fol- 
low a  certain  uw,  because  we  see  no 
reason  why  it  should  deviate  from 
that  law  in  one  wm  rather  than  in 
another.  Thii  is  called  the  Principle 
of  the  Sufficient  Keason;*  and  b; 
means  of  it  philosophers  often  flatter 
themselves  that  they  are  able  to  es- 
tablish, without  any  appeal  to  experi- 
ence, the  most  general  truths  of  ex- 
perimental ^ysjcB. 

Take,  for  euunple,  two  of  the  moEit 
elementary  of  all  laws,  the  law  of 
inerb'a  and  the  first  lanr  of  motion. 
A  body  at  rest  cannot,  It  is  ailirmed, 

■  Not  that  of  Leibiiite,  Init  the  priiiciplo 
eomrnmily  npptsled  to  under  that  usnioTjy 
nuIhemiUcfii4» 


acted  upon  by 
becanse,  if  it 
did,  it  mnst  either  ntove  up  or  down, 
fnrwaid  or  backward,  and  so  forth  ; 
but  if  no  ontwaid  f  one  acta  opon  H, 
there  can  be  ■»  rvom  for  its  movii^ 
up  rather  than  down,  or  down  rather 
than  ap,  Ac ;  try,  it  will  not  mo«e 
ataa 

His  reooooing  I  conoeire  to  be  en- 
tirely fatlacioDs,  as  indeed  Dr.  Brown, 
in  hia  treatise  on  Cause  and  Effect, 
has  shown  with  great  acuteness  and 
justness  of  thongfat.  We  have  befme 
remarked  that  ahnost  every  fallacy 
may  be  referred  to  different  genera 
I  of  filling  up  the 
and  this  paitMnlar 
one  may,  at  onr  option,  be  brought 
under  felitio  principH.  It  supposes 
that  nothing  can  be  a  "  mifficient 
reason  "  for  a  body's  moving  in  one 
particular  direction  except  some  on- 
ternal  force.  Bat  this  is  the  very 
thing  to  be  proved.  Why  not  some 
inlemal  force  f  Why  not  the  law  (rf 
the  thing's  own  nature?  Since  these 
pbiloeophera  think  it  necessary  to 
prove  the  law  of  inertia,  they  of 
couise  do  not  suppose  t(  to  be  self- 
evident  ;  they  must,  therefore,  be  of 
opinion  that,  previously  lo  all  proof, 
the  BUppoaiUon  of  a  body's  movii^ 
by  interrial  impulse  is  an  admistdtde 
hypothesis  ;  but  if  so,  why  is  not  the 
hypothesis  also  admissible  that  the 
internal  impulse  acta  naturally  in 
some  one  particular  direction,  not  in 
another!  If  spontaneous  motion 
might  have  been  the  lavr  of  matter, 
why  not  spontaneous  motion  towards 
the  sun,  towards  tbe  earth,  or  to- 
wards the  zenith  T  Why  not,  as  the 
ancients  anpposed,  towards  a  parti- 
cular place  in  the  universe,  appro- 
priated to  each  particular  kind  of 
iobstanceT  Surely  it  is  not  ollow- 
ible  to  say  that  spontaneity  of  motion 
LB  credible  in  Itself,  but  not  credible 
if  supposed  to  take  place  in  any  de- 
terminate direction. 

Indeed,  if  any  one  choose  to  assert 
that  all  bodies  when  uncontrolled  set 
direct  line  towards  the  north 
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Eule,  he  might  equally  prove  his  pmc 
y  the  principle  of  the  Sufficient  Rei 
Eon,  By  what  right  is  it  aaHume 
that  a  etate  of  reet  is  the  particular 
ntate  which  cannot  1je  deviated  from 
without  special  cause?  Why  Dot  a 
Ftate  of  motion,  and  of  Boma  parti- 
cular sort  of  motion  !  Why  may  we 
not  Bay  that  the  natural  state  * 
hoise  left  to  himself  ia  to  amble 
oanse  otherwise  he  must  either  trot, 
gallop,  or  stand  atill,  and  because  we 
know  no  reason  why  he  should  do 
one  of  these  rather  than  anothei  ' 
If  this  is  to  be  called  an  unfair  ui 
of  the  "fnfficient  reason,"  and  the 
other  a  fMr  one,  there  must  be 
tacit  assumption  that  a  state  of  re 
is  mors  natural  to  a  horse  than 
state  of  ambling.  If  this  means  that 
it  ia  the  stale  which  the  animal  will 
assume  when  left  to  himself,  that  is 
the  very  point  to  be  proved  ;  and  if  it 
does  not  mean  this,  it  can  only  mean 
that  a  state  of  rest  is  the  simplest 
state,  and  therefore  the  most  likely 
to  prevul  in  nature,  which  is  one  of 
the  fallacies  or  natural  prejudices  we 
have  already  examined. 

So  again  of  (he  First  Law  of  Mo- 
tion ;  that  a  body  once  moving  will, 
if  left  tu  itself,  continue  to  move  uni- 
formly in  a  straight  line.  An  attempt 
is  made  to  prove  this  law  by  saying, 
that  if  not,  the  body  must  deviate 
either  to  the  right  or  to  the  left,  and 
that  there  is  no  reason  why  it  should 
do  one  more  than  the  other.  But 
who  could  Icnow,  antecedently  to  ex- 
perience, whether  there  was  a  reason 
or  not?  Might  it  not  be  the  nature 
of  bodies,  or  of  some  particular  bodies, 
to  deviate  towards  the  right  ?  or  if 
the  supposition  is  preferred,  towards 
the  east  or  south?  It  was  long 
thought  that  bodies,  terrestrial  ones 
at  least,  had  a  natural  tendency  to 
deflect  downwards;  and  there  is  no 
shadow  of  anything  objectionable  in 
the  supposition,  except  that  it  is  not 
true.  The  pretended  proof  of  the  law 
of  motion  is  even  more  manifestly 
untenable  than  that  of  l^e  law  of 
inertia,  for  it  is  fla^antly  inconslS' 


tent ;  it  assumee  that  the  continu- 
ance of  motion  in  the  direction  first 
taken  is  mora  natural  than  deviation 
either  to  the  right  or  to  the  left,  but 
denies  that  one  of  these  can  possibly 
be  more  natural  than  the  other.  All 
these  fancies  of  the  possilulity  of 
knowing  what  is  natural  or  not  natu- 
ral by  any  other  means  than  experi- 
ence, are,  in  truth,  entirely  futile. 
The  real  and  only  proof  of  the  laws 
of  motion,  or  of  any  other  law  of  the 
univene,  is  experience ;  it  is  simply 
that  no  other  suppositiona  explain  or 
ore  consistent  with  the  facts  of  uni- 
versal nature. 

Geometers  have,  in  all  ages,  been 
open  to  the  imputation  of  endeavonr- 
ing  to  prove  the  most  general  facts 
of  the  outward  world  by  sophistical 
reasoning,  in  order  to  avoid  appeals 
to  the  senses.  Archimedes,  says  Pro- 
fessor Playfair,*  established  sonfe  of 
the  elementary  propositions  of  statics 
by  a  process  in  which  he  "  borrows  no 
principle  from  experiment,  but  eAab- 
lishes  his  conclusion  entirely  by  rea- 
Boning  A  prwri.  He  assumes,  indeed, 
that  equal  bodies,  at  the  ends  of  the 
equal  arms  of  a  lever,  will  balance 
one  another ;  and  also  Uiat  a  cylinder 
or  paiallelopiped  of  homogeneous  mat- 
ter will  be  balanced  about  its  centre 
of  m^^oitude.  These,  however,  are 
not  Inferences  from  experience  ;  they 
are.  properly  speaking,  conclusions 
deduced  from  the  principle  of  the 
Suffiraent  Reason."  And  to  this  day 
there  are  few  geometeis  who  would 
not  think  it  for  more  scientific  to 
establish  these  or  any  other  premises 
in  this  way  than  to  KSt  their  evidence 
on  that  familiar  experience  which  in 
the  case  in  question  might  have  been 
so  safely  appeided  ta 

3  6.  Another  natural  prejudice,  of 
most  extensive  prevalence,  and  which 
had  a  great  share  in  producing  the 
errors  fallen  into  by  the  ancients  in 
their  physical  inquiries,  was  this ; 
That  tjie  differences  in  nature  must 


eorrMpond  tn  our  received  distinc- 
liunii  J  th»t  tBettn  which  we  are  ac- 
cuttomed,  in  pnpuUr  language,  to  call 
by  diflerent  natnuit,  and  arainge  in 
different  cUjw£i,  miut  be  of  different 
nature*,  and  have  different  causes. 
Thui  prejudice,  m  evideutl;  of  the 
name  origin  with  tho«e  already  treated 
■rf,  nurlu  more  eopecially  the  earliest 
■tage  o(  Bcieoce,  when  it  has  nut  ;et 
brokeu  loote  (roni  the  trammels  of 
ei'eryday  pbrsMology.  The  extra- 
ordinary prevalence  of  the  fallacy 
anioDK  the  Greek  philneophera  may 
be  accounted  for  by  their  generally 
knowing  no  other  language  Chan  their 
own ;  from  wbiuh  it  wu  a  consequeDce 
that  their  ideaa  followed  the  accidental 
or  arbitrary  combinationa  pf  that  lan- 
guage more  completely  than  can  hap- 
pen among  the  modema  to  any  but 
illiterate  penoni.  They  had  great 
diffloult;  in  distinguiahing  between 
thing*  which  their  language  oon- 
fotuided,  or  in  putting  mentally  to- 
gether thingn  which  it  distinguiehed, 
and  coidd  hardly  combine  the  objeote 
In  nature  into  any  claBses  but  those 
whioh  were  mode  for  them  by  the 
popular  phnuei  of  their  own  couotry; 
or  at  Inait  coujd  not  help  fancy- 
ing thorn  olaasei  to  be  natural,  and 
all  others  arbitrary  and  artiticiaL 
Accordingly,  ecientiflc  Investigation 
among  the  Greek  sobools  of  specula- 
tion and  their  followers  in  the  Middle 
Agee,  was  little  mora  than  a  mei 
sifting  anil  analysing  of  the  notions 
attached  to  common  language.  They 
tiiought  that  by  deterrnlning  the 
meaning  o(  words  they  ooiUd  ba- 
coms  acqiiunted  with  facts.  "  The-r 
took  for  arantsd,"  Bays  Dr.Whewell,^ 
"  that  phllneophy  must  result  from  tlie 
relatlnns  of  those  notions  which  are 
involved  in  the  common  uee  of  lan- 
guage, and  they  proceeded  lo  seek  it 
by  studying  aiicfi  nottona."  In  hia 
next  chapter,  l>r.  Whewell  has  ao 
vM  illustrated  and  eismplified  tbi 
•rror,  that  I  ehaU  take  the  liberty 
of  quoting  liiui  at  aoine  length. 

*  Uitt.  IiH.  Sc.,  buek  L  ohap.  L 


The  propensity  to  seek  for  prin- 
ciples in  the  common  usages  of  lan- 
guage may  be  discerned  at  a  very 
early  period.  Thus  we  have  as  ei- 
omple  of  it  in  a  saying  which  is  re- 
ported of  Tbales,  the  founder  of  Greek 
philosophy.  When  he  was  asked, 
'What  is  the  'ireaiett  thing!'  he  re- 
plied, '  J'facr  /  for  oU  other  things  are 
in  the  world,  but  the  world  is  iu  it' 
In  Aristotle  we  have  the  consunuiM' 
on  of  this  mode  of  speculation.  The 
lual  point  from  which  be  starts  in 
his  inquiries  is,  that  m  tag  thus  or 
thus  in  common  langiiiige.  Thus, 
when  he  has  to  discuss  the  question 
— hethar  there  be,  in  any  part  of  the 
niveree,  a  void,  or  space  in  which 
there  is  nothing,  he  inquires  first  in 
how  many  seusea  we  saj  that  one 
thing  is  in  another.  He  enumeratea 
many  of  these ;  we  say  the  part  is 
iu  the  whole,  us  the  finger  is  in  the 
bond ;  again  we  say,  the  species  is 
in  the  genua,  as  man  is  included  in 
animal ;  agun,  the  govemmeot  of 
"  oe  ia  in  the  king ;  and  various 
'  senses  are  dcecrihed  and  ex- 
emplified, but  of  all  these  ihe  nioif 
proper  is  when  we  say  a  thing  is  in 
a  vessel,  and  generally  in  jiace.  He 
next  examines  what  -^ace  is,  and 
comes  to  this  conclusion,  (lu^  'if 
about  a  bodjr  there  be  another  body 
including  it,  it  is  in  place,  and  if  nut, 
not'  A  body  moves  when  it  changes 
its  place  ;  but  he  adds,  that  if  water 
be  in  a  vessel,  the  vessel  being  at  rest, 
the  ports  of  the  water  may  still  move, 
for  they  are  included  by  each  other  ; 
BO  that  while  the  whole  does  not  change 
its  place,  the  parts  may  change  their 
place  in  a  circiilar  order.  Proceeding 
then  to  the  question  of  a  void,  ha  as 
usual  examines  the  different  senses  in 
which  the  term  is  nsed,  and  adopts  fts 
the  most  propacpfoTe  tnfAout  utMer: 
with  DO  useful  result 

"Again,  in  a  question  conoeniii^ 
mechanical  action,  he  saya,  '  Whm  a 
manmoveaaatoneby  posbiugitwitba 
stick,  tee  lag  bath  that  the  man  movei 
the  ElDDe,  utd  that  the  stick  nraves  tke 
stone,  bnt  the  latter  mart  jvoptWy. 
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"Ag&in,  vefind  the  Greek  philoBo- 
phers  applying  themaelvea  to  eitraot 
their  dogmas  from  the  moBt  general 
and  abstract  notions  which  they  could 
detect  1  for  oiainple,  from  the  con- 
ception of  the  UnivBiBe  u  One  or  as 
Many  things.  They  tried  to  deter- 
mine how  far  we  may,  or  muat,  com- 
bine with  these  DOnceptionB  that  of  a 
whole,  of  parts,  of  number,  of  limita, 
of  plaoa,  of  be^miiiig  or  end,  of  full 
or  void,  of  rest,  or  motion,  of  cause 
and  eSect,  and  the  like.  The  ana- 
lyaia  of  such  nuicBptiona  with  such 
B  view  oocupiei,  for  inetanoe,  almoat 
the  whole  of  Arittetle'a  Treatise  on 
theHeaveiuL" 

The  f ol  lowing  paragraph  merita  par- 
tioular  attention  i--"  Aootbel  mode 
of  reasoning,  »ery  widely  applied  in 
these  attempts,  was  the  dtxArine  of 
tonlrarittiei,  in  which  it  was  assumed 
that  adjectives  or  lufaalaDcei  which 
are  in  common  language,  or  in  some 
abetraot  mode  of  oonoeption,  opposed 
to  each  other,  mutt  point  at  some 
fundamental  antithesis  in  nature, 
which  it  ie  Important  to  study.  Thus 
Aristotle  aaya  that  the  Pyth^Oreans, ' 
from  the  oontrasta  which  number 
suggtfits,  collected  ten  principles  — 
Lneited  and  Unlimitst^  Odd  and 
Even,  One  and  Muiy,  Right  and 
Left,  Male  and  Female,  Best  and 
Motion,  Straight  and  Curved,  Light 
and  Darkness,  Good  and  Evil,  Square 
and  Oblong.  .  .  .  Aristotle  himself 
deduoed  the  doctrine  of  four  elen 


it  is  in  their  nature  to  do.  It  is  easily 
seen"  (Dr.  Whewell  very jusUy adds) 
"that  such  a  mode  of  reasoning  ele- 
vates the  familiar  forms  of  langiiaga 
and  the  intellectual  connections  of 
terms  to  a  supremacy  over  facte, 
making  truth  depend  upon  whether 
terms  are  or  are  not  privative,  ati4 
whether  we  say  that  bodies  fall  tutui 

The  propensity  to  assume  that  the 
same  relations  obtain  between  objects 
themselves  which  obtain  between  our 
ideas  of  them  is  here  seen  in  the  ex- 
tieme  stage  of  its  development.  Fob 
the  mode  of  philosophising  eitempli- 
Sed  in  the  foregoing  instances  auumes 
no  less  than  that  the  proper  way  of 
arriving  at  knowledge  of  nature  is  ta 
study  nature  itself  subjectively ;  to 
apply  our  observation  and  aiwlysis 
not  to  the  factfi,  but  to  the  oommon 
notions  entertained  of  the  facts. 

Many  other  equally  striking  ex. 
amples  may  be  given  of  the  tendency 
to  assume  that  things  which  for  the 
convenience  of  common  life  are  placed 
in  different  classes,  must  differ  in 
every  respect.  Of  this  nature  was 
the  univsranl  and  deeply-rooted  pre- 
judice of  antiquity  and  the  Middle 
Ages,  that  celestial  and  terreatri^ 
phenomena  must  be  essentially  dif- 
ferent, and  could   i 
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01  the  manner  in  which,  from  pre- 
miiB)  obtained  in  this  way,  the  andenti 
attempted  to  dednoe  laws  of  nature, 
an  example  is  given  in  the  same  work 
a  few  pages  farther  on.  "  Aristotle 
decides  that  there  is  no  void  on  euch 
srguments  as  this.  In  a  void  there 
could  be  no  difference  of  np  and 
down  ;  for  as  in  notJiing  there  are  no 
difletenoes,  so  there  are  none  in  a 
privation  or  n^ation;  but  a  void  is 
merely  a  privation  or  negation  wf 
matter ;  therefore,  in  a  void,  bodies 
could  not  move  up  and  dawn,  which 


kind,  also,  was  the  prejudici 
against  which  Bacon  contended,  that 
nothing  produced  by  nature  could  be 
iuocessfully  imitated  by  man  ;  "  Cal- 
orem  sol  is  et  ignis  toto  genere  differre; 
ne  scilicet  homines  putent  se  per  opera 
Ignis,  oliquid  simile  lis  qun  in  Na- 
turafiunt,  eduoereet  formara  posse  :  " 
and  again,  "  Compoaitionem  tantum 
opus  Homiuis,  Mietionem  vero  opus 
eoliuB  Natura;  esse  :  ne  scilicet  homi- 
nes sperent  aliqiiam  ex  arte  CorpOTum 
naturalium  generationem  aut  trans- 
formationem."  *    The  grand  distinc- 
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■ible  foundatton  tn  the  kppearancea 
themaelveB,  was  doubtlen  greatly  re- 
coounended  to  adoptioD  by  its  con- 
fonoity  to  this  prajudioo. 

g  7.  From  the  funduneobd  error  of 
the  Boientifia  inquirera  of  antiquity 
we  pass,  by  a  natQral  assocdaUon,  to  % 
■owcely  lew  fundamental  one  lA  their 
great  rival  and  eucceesor,  Bacon.  It 
haa  excited  the  surpriee  of  pbiloBO- 
phen  that  the  detuled  syetera  of  in- 
ductive logic  which  this  extrsnrdinaiy 
man  laboured  to  construct  haa  been 
turned  to  so  little  direct  use  by  eubse- 
quent  inquiren,  having  neither  con- 
tinoed,  except  in  a  few  of  its  gene- 
ralities, to  be  lect^ised  as  a  theoiy, 
nor  having  conducted  in  preotioe  to 
any  great  scientific  results.  But  this, 
though  not  unfrequently  remarked, 
has  scarcely  received  any  plausible 
explanatjon ;  and  some  indeed  have 
piefened  to  assert  that  all  rules  of 
itiduotioii  are  useless,  rather  than  sup- 
pose that  Bacon's  rules  are  grounded 
on  an  insufficient  analfsis  (A  the  in- 
ductive process.     Such,  hovrever,  will 

considered  that  Bacon  entirely  over- 
looked Plurality  of  Causes.  All  his 
rules  tacitly  imply  tlie  assnmption, 
eo  contrary  to  all  we  now  know  of 
nature,  that  a  phenomenon  cannot 
have  more  than  one  cause. 

When  he  is  inquiring  into  what  be 
terms  the  forma  adidi  aul  frigidi, 
gratit  aul  itvit,  tieoi  atit  kumidi,  and 
the  like,  he  never  for  an  instant 
doubts  Uiat  there  is  some  one  thing. 
some  invariable  condition  or  set  ol 
conditions,  which  is  present  in  all 
oases  of  heat  or  cold,  or  whatever 
other  phenomenon  he  is  considering ; 
the  only  difficulty  being  to  find  what 
it  is,  wliich  accordingly  he  tries  to  do 
by  a  prooess  of  elimination,  rejecting 
or  excluding,  by  negative  instances, 
whatever  is  not  the  fonna  or  cause,  in 
order  to  arrive  at  what  is.  But  that 
tiiit  forma  or  cause  is  one  thing,  and 
that  it  is  the  same  in  all  hot  objects, 
he  has  no  more  dDUl>t  of  than  another 
person  has  that  there  is  always  some 


cause  or  other.  In  tfae  present  state 
of  knowledge  it  ooiUd  not  be  neces- 
sary, even  if  we  had  not  already 
treated  so  fully  of  the  question,  tn 
point  out  how  widely  this  suppoation 
is  at  variance  with  the  b^ith.  It  is 
particDlarly  unfortunate  for  Haoon 
that,  falling  into  this  error,  ha  ^oold 
have  fixed  almost  exclusively  opon  a 
class  of  inquiries  in  which  it  was 
especially  fatal ;  namely,  inqniiMS 
into  the  causes  of  the  sensible  qua- 
lities of  objects.  For  his  aasomp- 
tion,  groundless  in  every  case,  is  false 
in  a  peculiar  d^ree  with  respect  to 
those  sensible  qualities.  In  regard  to 
scarcely  any  of  them  haa  it  been 
foui;d  ponible  to  trace  any  unity  of 
cause,  any  set  <rf  conditions  invari- 
ably accompanying  the  quality.  The 
conjunctionB  of  such  qualities  with 
one  another  constjtnte  the  v  '  ' 
Kinds  in  which,  as  already  r 
it  has  not  been  found  possible 
any  law.  Bacon  was  seeking  for  what 
did  not  exist  The  phenomenon  of 
which  he  sought  for  the  one  cause 
has  oftenest  no  cause  at  all,  and  when 
it  tins,  depends  (as  far  as  hitherto 
ascertained)  on  an  unssaignaMe  va- 
riety of  distinct  causes. 

And  on  thu  lock  every  one  most 
split  who  represents  to  himself  as  the 
first  and  ^odamental  imiblem  of 
science  to  ascertain  what  is  the  cause 
of  a  given  effect,  rather  thaa  what 
are  the  effects  of  a  given  canae.  It 
was  shown,  in  an  early  stage  of  our 
inquiry  into  the  nature  of  Induction,* 
how  much   more  ample  are  tlie  re- 

the  latter  than  for  the  fixiner  inquiry, 
since  it  is  upon  the  latter  only  that 
we  can  tlirow  any  direct  light  hy 
means  of  experiment ;  the  power  of 
artifidally  jnvduciDg  an  effect  im- 
plying a  previous  knowledge  of  at 
least  one  of  its  causes.  If  we  dis- 
cover the  causes  of  effects,  it  is  gene- 
rally by  having  previously  disoovered 
the  effects  of  causes  ;  the  greatest 
bIhII  in  devising  crucial  instances  fur 

•  Bupra,  book  ilL  ch.  vit  | «. 
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the  former  purpose  ia»,y  onljr  end,  as 
Bacon's  physical  inquiriea  di(i,  in  no 
remit  at  alL  Was  it  that  his  esiger- 
ness  to  acquire  the  power  of  produc- 
ing for  roan^s  benefit  efFecta  of  practi- 
cal importance  to  human  life  render- 
ing him  impatient  of  pursuing  that 
end  by  a  circuitona  route,  mads  even 
him,  the  champion  of  eipertment,  pre- 
fer the  direct  mode,  though  one  of 
mere  obeerMtion,  to  the  indirect,  in 
which  alone  experiment  wan  poe- 
BiUe!  Or  Had  even  Bacon  not  en- 
tirely cleared  hia  mind  from  the 
nation  of  the  ancients,  that  "  rerum 
cognoacere  eatitat "  waa  the  mle  ob- 
ject of  philosoph]',  and  that  to  inquire 
rato  the  ^edt  of  things  belonged  to 
aervile  and  mechanical  arta  T 

It  is  worth  remarking  that,  while 
the  only  efficient  mode  ol  cultivating 
speculative  science  waa  miaaed  from 
an  undue  contempt  of  manual  opera 
tiona,  the  false  speculative  views  thus 
engendered  gave  in  their  turn  a  false 
direction  to  such  practical  and  me- 
chanical aima  as  were  suffered  to  exist 
The  assumption  universal  among  the 
ancients  and  in  the  Middle  Agea,  that 
there  were  princtpfe*  of  heat  and  cold, 
dryness  ami  moisttire,&c,  led  directly 
to  a  belief  in  alchemy ;  in  a  trans- 
mutation of  substances,  a  change  from 
one  Kind  into  another.  Why  should 
it  not  be  possible  to  make  gold  T  Each 
of  the  characteristic  properties  of  gold 
has  its  forma,  its  essence,  its  set  of 
conditions,  which  if  we  could  discover, 
and  ieam  how  to  realise,  we  could 
■upeiinduce  that  particular  property 
upon  any  other  substance,  upon  wood, 
or  iron,  or  lime,  or  clay.  If,  then, 
we  could  effect  this  with  respect  to 
every  one  of  the  essential  properties 
of  the  precious  metal,  we  should  have 
converted  the  other  aubstance  into 
gold.  Nor  did  this,  if  once  the  pre- 
mises were  granted,  appear  to  trans- 
cend the  real  powers  of  mankind.  For 
dwiy  experience  ahowed  that  almost 
every  one  of  the  distinctive  sensible 
properties  of  any  object,  its  consist- 
ence, its  colour,  its  taste,  its  smell, 
its  shape,  admitted  of  being  totally 


changed  by  fire,  or  water,  or  some 
other  chemical  agent.  Iheformaot 
all  those  qualities  seeming,  therefore, 
to  be  within  human  power  either  to 
produce  or  to  annihilate,  not  only  did 
the  transmutation  of  aubatances  ap- 
pear abetiactedlypoaailile,  but  the  em- 
ployment of  the  power,  at  our  choice, 
[or  practical  ends,  seemed  by  no  meana 

A  prejudice,  universal  in  theondent 
world,  and  from  which  Bacon  waa  so 
far  from  lieing  free,  that  it  pervaded 
and  vitiated  the  whole  practical  part 
of  his  system  of  logic,  may  with  good 
reason  be  ranked  high  in  the  order  of 
fallacies  oF  which  we  are  now  treating. 

S  S.  There  remains  one  d  priori 
fallacy  or  natural  prejudice,  the  moat 
deeply- rooted,  perhaps,  of  all  wUch 
we  have  enumerated  ;  one  which  not 
only  reigned  supreme  in  the  ancient 
world,  but  still  possessee  almoet  un- 
disputed dominion  over  many  of  the 
most  cultivated  miiids  ;  and  some  of 
the  most  remarkable  uf  the  numeroui 
instances  by  which  I  shall  think  it 
neceasarf  to  exemplify  it  will  be 
taken  from  recent  thinkers.  This  is, 
that  the  conditiona  of  a  phenomenon 
must,  or  at  least  probably  will,  re- 
semble the  phenomenon  itself. 

Confunnablyto  what  we  have  before 
remarked  to  be  of  frequent  oceurceoce, 
this  fallacy  might  without  much  im- 
propriety have  been  placed  in  a  dif- 
ferent class,  among  Fallacies  of  Gene- 
ralisation ;  for  experience  does  afford 
a  certain  degree  of  countenance  to  the 
assumption.  The  cause  does,  in  very 
many  cases,  resemble  its  effect ;  like 
produces  like.  Many  phenomena  have 
a  direct  tendency  to  perpetuate  their 
own  eiiatence,  or  to  give  rise  to  other 
phenomena  similarto  themselves.  Not 
to  mention  forms  actually   moulded 

•  It  is  hsrijly  nscdfiil  to  remwlc  thit 
nothing  is  here  iDteudod  to  bo  said  ngsinat 
the  possibillt;  at  sorib  futun  period  ot 
making  gold,  by  first  dUcovering  It  to  bo 
a  cuidpouiid,  and  putting  tog«tber  its  dif- 
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on  one  another,  as  impreseions  on  wax 
and  the  like,  In  which  the  closeit  re- 
uemblanca  between  the  effect  and  its 
cause  is  the  \eij  law  of  the  phc 
menon  ;  all  motion  tends  to  conti 
itself,  with  ita  own  velocity,  and  in  its 
own  ur^oal  direction;  and  the  mo- 
tion of  one  body  tends  to  set  others 
iu  motion,  wbidi  is  indeed  the  moat 
common  of  the  modee  in  which  tht 
motions  of  bodies  orj^nate.  We  need 
scarcely  refer  to  contagion,  fermen- 
tation, and  the  like  ;  or  to  the  pro- 
duotion  of  effccte  by  the  BTowth  or 
expansion  of  a  germ  or  rudiment  re- 
sembling on  a  smaller  soale  the  com- 
pleted [SieDomenoa,  as  in  tbe  growth 
of  a  plant  or  animal  from  an  embryo, 
that  embryo  itself  deriving  its  origin 
from  anotlier  plant  or  animal  of  the 
same  kind.  Again,  thi:  thoughts  ot 
reminiscences  which  are  effectsofoui 
past  sensations  resemble  those  sen- 
sations i  feelings  produce  similar  feel- 
ings 1^  the  way  of  sympathy  ;  acta 
produoB  similar  acts  by  involuntary  oi 
voluntary  imitation.  With  to  many 
appearances  in  its  favour,  no  wonder 
if  a  presumption  naturally  grew  up 
that  causes  must  necatariij/  resemble 
their  effects,  and  that  like  could  otUi/ 


presided  over  the  fantastical  attemptii 
to  influenoe  the  course  of  nature  by 
conjectural  means,  tbe  choice  of  which 
was  not  directed  by  previous  oheorva- 
tioQ  and  experiment.  The  guess  al- 
most always  fixed  upon  some  means 
which  possessed  features  of  real  or 
apparent  resemblance  to  the  end  in 
view.  If  a  charm  was  wanted,  as  by 
Ovid's  Medea,  to  prolong  life,  all  long- 
lived  animals,  or  what  were  esteemed 
such,  vers  collected  and  brewed  into 
a  broth  :— 


the  "  Doctrine  of  Signatures,"  "  whiofa 
is  no  leas,"  says  Dr.  Paris,*  "than  a 
belief  that  every  natural  substance 
which  possesses  any  medicinal  virtue 
indioalea  by  an  obvious  and  well- 
marked  eitemal  obaracber  the  disease 
for  which  it  is  a  remedy,  ot  tbe  object 
for  which  it  should  be  employed." 
This  outward  character  was  generally 
some  feature  ot  resemblance,  real  or 
fantastical,  either  to  tbe  effect  it  was 
supposed  to  produce,  or  to  the  pheno- 
menon over  whioh  its  power  *m 
thought  to  be  ejiercised.  "  Thus  the 
lungs  of  a  fox  must  be  a  spedlic  for 
asthma,  becauoe  that  animal  is  re- 
markable foi'  its  strong  powers  of  re- 
sjnration.     Turmeric  has  a  brilliant 

C'lOW  colour,  which  indicates  that  it 
the  power  of  curing  the  jaundice  ; 
for  the  same  reason,  poppies  must  re- 
lieve diseosea  of  the  head  ;  Agaricus 
those  of  the  bladder ;  CJassia  fistula 
the  affections  of  tbe  intestinCB,  and 
Aristolochia  the  disorders  of  the 
uterus :  the  polished  surface  and 
stony  hardnsBS  which  so  eminentiy 
charooterise  the  seeds  of  the  Litho- 
spenunm  officinale  (common  grom- 
well)  were  deemed  a  certain  indica- 
tion of  their  efficacy  in  calculous  and 
gravelly  disorders  ;  for  a  similar  rea- 
son, the  roots  of  the  Baxifraga  gronn- 
lata  (white  aaiifrage)  gained  repnta- 


nthe< 


i^of  tl 


and  tbe  Euphrssia  (eye -bright)  ac- 
quired fame  as  an  application  in  coin- 
plainta  of  the  eye,  because  it  exhibits 
a  black  spot  in  ita  DOroUa  resembling 
the  pupil  The  bloodatoDO,  tbe  Uelio- 
tropium  of  the  ancienta,  from  the  occa- 
sional Email  specks  or  points  of  a 
blood-red  colour  exhibited  on  its  green 
aurfaoe,  is  even  at  this  very  day  em- 
ployed in  many  parts  ot  England  and 
Scotland  to  stop  a  bleeding  from  the 
nose;  and  nettle-teacontiunesapopn- 
lar  remedy  for  the  cure  of  UrUcaria, 
It  is  also  asserted  that  some  substanoes 
b«ar  the  tigjialum  of  the  humours, 
as  the  petals  of  the  red  rose  that  of 
the  blood,  uud  the  roots  of  rhubarb 
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and  the  flowers  of  BaSron  that  of  the 
bUe." 

The  early  Epeculations  reapecting 
the  chemical  compositioD  of  bodies 
ware  rendered  abortive  by  m 


of  the  elementa  miiet 

of  the  compounds  whitdi  were  formed 

ti-om  them. 

To  deeceiid.  to  more  modem  ia- 
stancea  ;  it  was  long  thought,  and 
WOE  stoutly  maintained  by  the  Carte- 
sinns,  and  even  by  LeibnitE.  against 
the  Newtonian  system ,  (nor  did  New- 
ton himself,  as  we  bate  seen,  contest 
the  assumptioni  hut  eluded  it  by  an 
arbitrary  hypotJieEiB, )  that  nothine 
(of  ■  physical  nature  at  least)  could 
account  for  motion  except  previous 
modon  ;  the  impulte  or  impact  of 
some  other  body.  It  was  very  long 
before  the  scientific  world  could  pre- 
vail upon  itaelf  to  admit  attraction 
and  repulslDn  {i.e.  spontaneous  ten- 
dencies  of  particles  to  approach  or 
recede  from  one  another)  oi  ultimate 
laws,  no  mora  requiring  to  be  ac- 
counted fur  than  impulse  itself,  if 
Indeed  the  latter  were  not,  in  truth, 
resolvable  into  the  former.  From  the 
some  source  arose  the  innumerable 
hypotheije«  devised  to  explain  those 
classes  of  motion  which  appeared  more 
mysterious  than  others  because  there 
was  DO  obvious  mode  of  attributing 
them  to  impulse  ;  aa,  for  example,  the 
voluntary  motions  of  the  human  body. 
Such  were  the  interminable  systems 
of  vibrations  propagated  along  the 
nerves,  or  animal  spirits  rushing  up 
and  down  between  the  muscles  and 
the  brain,  which,  if  the  facts  could 
have  been  proved,  would  have  been 
ail  important  addition  to  our  know- 
ledge of  physiological  laws  ;  but  the 
mere  invention  or  arbitrary  supposi- 
tion of  them  could  not,  unless  by  the 
strongest  delusion,  be  supposed  to 
render  the  phenomena  of  animal  life 
mure  comprehensible  or  less  mysteri- 
ouH.  Nothing,  however  seemed  satis- 
factory hilt  to  moke  out  that  motion 
yria  caused  by  motliMi ;  by  something 


like  itself.    IE  it  w 


kind  of 

motion,  it  must  be  another.  In  like 
manner  it  was  supposed  that  the 
physical  qualities  of  objects  must 
arise  from  some  similar  quality,  or 
perhaps  only  some  quality  bearing 
the  same  name,  in  tbe  paHicles  or- 
atoms  of  which  the  objects  were  com- 
posed ;  that  a  shaip  taste,  for  ex^ 
ample,  must  arise  from  sharp  par- 
ticles. And  reVCTsing  the  inference, 
the  effects  produced  by  a  phenomenon 
must,  it  was  supposed,  resemhte  in| 
their  {^ysicd  attributes  the  pheno- 
menon itself.  The  influences  of  the 
planets  were  supposed  to  be  analo-, 
gnus  to  their  visible'  peculiarities : 
Mors,  being  of  a  red  colour,  portended 
fire  and  slaughter,  and  the  iike- 

Passing  from  physics  to  meta- 
physics, we  may  notice  among  the 
most  remarkable  fruits  of  this  d 
priori  fallacy  two  closely  ana](^ous 
theories,  employed  in  ancient  and 
modem  times  to  bridge  over  the 
chasm  between  the  world  of  mind 
and  that  of  matter :  the  ipeciei  am- 
sibUa  of  the  Epicureans,  and  the 
modem  doctrine  of  perception  by 
means  of  idea').  These  theories  are, 
indeed,  probably,  indebted  for  theii- 
existence  not  solely  to  the  fallacy  in 
question,  but  to  that  fallacy  combineil 
with  another  natural  prejudice  already 
adverted  to,  that  a  thing  cannot  act 
where  it  ia  not.  In  both  doctrines 
it  is  assumed  that  the  phenomenon 
which  takes  place  in.  ui  when  we  see 
or  touch  an  object,  and  whitJi  v/9 
regard  as  an  effect  of  that  object,  or 
rather  of  its  presence  to  our  organs, 
mustof  necessity  resemble  veir  closely 
the  outward  object  itaelf.  To  fulfil 
this  condition,  the  Epicureans  sup- 
posed that  objects  were  constantly 
projecting  in  alt  directions  impal- 
pable images  of  themselves,  which 
entered  at  the  eyes  and  penetrated 
to  the  mind  ;  while  modem  meta- 
physicians, though  they  rejected  this 
hyiHithesis,  agreed  in  deeming  it  neces- 
eaiy  to  auppoae  that  not  the  thing 
itself,  but  a  mental  image  or  ropru- 
Rentation  of  it,  was  the  £rect  object 
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of  peroeptkm.  Dr.  Seid  h»d  to  em- 
pluy  a  wurld  of  arguiDCDt  and  illus- 
tration to  /amiliariM  people  with  the 

truth  that  the  Hnsatioiu  or  impi«B- 
sioiw  on  our  minde  need  not  necea- 
■wrily  be  co[nea  of,  or  bear  any  re- 
nemblance  to,  the  causes  which  pro- 
duce tbem  I  in  oppoutJon  to  the 
DBtuTRl  prejudice  which  led  peimle 
to  auimilate  the  action  of  bodieB 
upon  our  senses,  and  through  them 
upon  our  minds,  to  the  truufer  of 
■  given  form  from  one  object  to  an- 
other by  actual  moulding.  Tha  works 
of  Dr.  Beid  are  even  now  the  most 
effectual  course  of  study  for  Jetoching 
the  mind  from  the  prejudice  of  which 
this  was  an  example.  And  the  value 
of  the  service  which  he  thus  rendered 
to  popular  philosophy  is  not  much 
dimiuisbed  although  wemny  hold,  with 
Brown,  that  he  went  bm  far  in  im- 
puting the  "ideal  tlieory,"  as  an 
octnal  tenet,  to  the  gener^ity  of  the 
philosophers  who  preceded  him,  and 
especially  to  Locke  and  Hume ;  for 
if  they  did  not  themselves  consciously 
fall  into  the  error,  unquestionably  they 
often  led  their  readers  into  it. 

The  prejudice  that  the  conditions 
of  a  phenomenon  must  resemble  the 
{dienomenon  is  occaiiionally  exagger- 
ated, at  least  verbally,  into  a  still 
more  palpable  absurdity ;  the  condi- 
tions of  the  thing  are  spoken  of  as  if 
they  tcere  the  very  thing  itself.  In 
Bacon's  model  inquiry,  which  occu- 
pies so  great  a  apace  in  the  JVin>u?n 
Or^uun,  the  inquiiitio  in  formam 
adidi,  the  conclusion  which  he  fav- 
ours is  that  beat  is  a  kind  of  niotion  ; 
■neaning  of  course  not  the  feeling  of 
heat,  but  the  conditions  of  the  feel- 
ing ;  meaning,  therefore,  otily  that 
irhenever  there  is  heat,  there  must 
first  be  a  particular  kind  of  motion  ; 
but  he  makes  no  distinction  in  his 
language  between  these  two  ideas, 
expressing  himself  as  if  heat,  and  the 
conditions  of  heat,  were  one  and  the 
BUne  thing.  So  the  elder  Darwin,  in 
the  beginning  of  his  Zoonomia,  ssjs, 
"The  word  idea  has  various  mean- 
ings in  the  writers  of  metapbyeics  : 


it  Is  here  used  simply  for  those  no- 
tions of  external  things  which  nnr 
organs  of  sense  bring  us  acquainted 
with  originally,"  (thus  far  the  pro- 
position, though  vague,  is  unexoep- 
tionable  in  meaning,)  "  and  is  defined 
a  contraction,  a  motion,  or  configura- 
tion of  the  fibres  which  constitnte 
the  immediate  organ  of  sense."  Our 
notiam  a  configuration  of  the  fibres  ! 
What  kind  of  logician  must  he  be 
who  thinks  that  a  phenomenon  is  dx- 
fintd  to  be  the  condition  on  which  be 
supposes  it  to  depend  !  Accordingly 
he  says  soon  after,  not  that  our  ideas 
■re  caused  by,  or  consequent  on,  cer- 
tain organic  phenomena,  but  "our 
ideas  are  animal  moUuDS  of  the  orgaos 
of  sense."  And  this  confusion  runs 
through  the  four  lolumes  of  the  ZoobB' 
mia  ;  the  reader  never  knows  whether 
the  writer  is  speaking  of  the  effect, 
or  of  its  supposed  cause ;  of  the 
idea,  a  state  of  mental  consciousness, 
or  of  the  state  of  the  nerves  and 
brain  which  he  considers  it  to  pre- 
suppose, 

I  have  given  a  variety  of  ins 
in  which  the  natuml  prejudice 
causes  olid  their  effects  must  lea 
one  another,  has  operated  in  practice 
BO  as  to  give  rise  to  serious  errors.  I 
shall  noMT  go  further,  and  produce 
from  writings  even  of  the  present  or 
very  lecent  times,  instances  in  which 
this  prejudice  is  laid  down  as  an  es- 
tablished principle.  M.  Victor  Con- 
sin,  in  the  last  of  his  celebrated  lec- 
tures on  Locke,  enunciates  the  maxim 
in  the  following  unqualified  terms  : 
"Tout  ce  qui  est  vrai  de  I'eSet,  est 
vrai  de  la  cause."  A  doctrine  to  which, 
unless  in  some  peculiar  and  technical 
meaiiicgof  the  words  cause  and  effect, 
it  is  not  to  be  imagined  that  any  per- 
son would  literally  adhere ;  but  be  who 
could  so  write  must  be  far  enough  from 
seeing  that  the  very  reverse  might 
be  the  effect ;  that  there  is  nothing 
impossible  In  the  supposition  that  nn 
one  property  which  is  true  of  the  effect 
might  be  true  of  the  cause.  Without 
going  quite  so  far  in  wunt  of  expras* 
sion,  Coleridge,  in  lu«£ui7r«2iAtBZ>le- 
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raria,'  .ifBrms  as  an  "evident  truth," 
that  "the  law  of  causality  holds  only 
between  homogeneous  things,  t.(. 
things  having  some  cum  man  pro- 
perty," and  therefore  "cannot  extend 
from  one  world  intw  another,  its  op- 
posite :"  hence,  as  mind  uid  matter 
son  property,  mind 


mind.  What  is  this  but  the  A  prii 
falhu^  of  which  we  are  spealiiiig  ? 
The  doctrine,  lilie  many  others  of 
Coleridge,  is  taken  from  Spinoza,  in 
the  first  book  of  whose  Elkica  [Bt 
Deo)  it  stands  as  the  Third  Proposi- 
tion, "  Quie  res  nihil  commune  inter 
BO  habent,  earum  una  altenus  causa 
esse  Don  potest,"  and  is  there  proved 
from  two  so-called  axioms,  equally 
gratuitous  with  itself ;  but  Spinoza, 
ever  systematically  consistent,  pur- 
sued the  doctrine  to  its  inevitable 
cunsequence,  the  materiality  of  Ood. 

The  same  conception  of  impossi- 
bility led  the  ingenious  and  subtle 
mind  of  Leibnitz  to  his  celebrated 
doctrine  of  a  pre-established  har- 
mony. He,  too,  thought  that  mind 
could  not  act  upon  matter,  nor  mat- 
ter upon  mind,  and  that  the  two, 
therefore,  must  have  been  arranged 
bytheir  Maker  like  two  clocks,  which, 
thoughunconnectedwith  one  another, 
strike  simultaneouely,  and  always 
point  to  the  same  hour.  Malebranche's 
equally  famous  theory  of  OccBsional 
Causes  was  another  form  of  the  same 
conception  :  instead  of  supposing  the 
clocks  originally  arranged  to  strike 
together,  be  held  that  when  the  one 
strikes,  God  interposes,  and  makes 
the  other  strike  in  correspondence 
with  it 

Descartes,  in  like  manner,  whoso 
works  arc  a  rich  mine  of  aliuoxt  every 
description  of  il  priori  fallacy,  says 
that  the  Efficient  Cause  must  at  least 
have  all  the  perfections  of  the  effect, 
and  for  this  singular  reason  :  "  Si 
enim  ponamus  aliquid  in  ideft  reperiti 
quod  non  fuerit  in  ejus  causS,  hoo 
igitnr  habet  a  nihilo ; '  of  which  it  is 


scarcely  a  parody  to  say,  that  if  there 
be  pepper  in  the  soiip  there  must  ba 
pepper  Jn  the  cook  who  made  It,  since 
otherwise  the  pepper  would  be  with- 
out a  cause.  A  similar  fallacy  is  com- 
mitted by  Cicero  in  his  second  book 
De  Finibv^  where,  speaking  in  his 
own  person  against  the  ^Epicureans, 
he  charges  them  with  inconsistency 
in  saying  that  the  pleasures  of  the  ' 
mind  had  their  origin  from  those  of 
the  body,  and  yet  that  the  former 
were  more  valuable,  as  if  the  effect 
could  surpass  the  cause.  ' '  Animi 
voluptas  oritur  propter  voluptatem 
corporis,  et  major  est  animi  voluptas 
quam  corporis?  ita  fit  ut  gratulator, 
lattior  sit  quam  is  cui  gratulatur," 
Even  that,  surely,  is  not  an  impos- 
sibility :  a  person's  good  fortune  has 
often  given  more  pleasure  to  others 
than  it  gave  to  the  person  himEelf» 

Descartes,  with  no  less  readiness, 
applies  the  same  principle  the  con- 
verse way,  and  infers  the  nature  of 
the  effects  from  the  assumption  that 
they  must,  in  this  or  that  property  or 
in  all  their  pro[ierties,  resemtde  their 
cause.  To  this  class  belong  bis  specu- 
lations, and  those  of  so  many  others 
after  him,  tending  to  infer  the  order 
of  the  universe,  not  from  observation, 
but  by  A  priori  reasoning  from  sup- 
posed qualities  of  the  Godhead.  This 
sort  of  inference  was  probably  never 
carried  to  a  greater  length  than  it 
was  in  one  particular  instance  by 
Descartes,  when,  as  a  proof  of  one 
of  his  physical  principles,  that  the 
quantity  of  motion  in  the  universe 
is  invariable,  he  had  recourse  to  the 
immutability ,  of  the  Divine  Nature. 
Reasoning  of  a  very  simitar  character 
is,  however,  nearly  as  common  now 
as  it  was  in  bis  time,  and  does  duty 
largely  as  a  means  of  fencing  off  dis- 
agreeable conclusions.  Writers  have 
not  yet  ceased  to  oppose  the  theory 
of  divine  benevolence  to  the  evidence 
of  physical  facts,  to  the  principle  of 
population,  for  example.  And  people 
seem  in  general  to  think  that  they 
have  used  a  very  powerfni  a^ument 
wheu  they  have  said,  that  to  suppof  ~ 


Rnme  [iropiwiticin  true,  would  be  a  re- 
flection OQ  the  goodoesa  or  wiBdom 
of  the  Deity.  Put  into  the  aimpleet 
potsibls  tarma,  their  argument  is,  "If 
it  had  depended  on  me,  I  would  not 
have  made  the  proposition  trup,  thece- 
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words  it  stands  thus:  "God  Is  per- 
fect, therefore  (what  I  think)  perfec- 
tion must  obtain  in  nature."  Bat 
since  in  reality  every  one  feels  that 
nature  Is  very  tar  from  perfect,  tiw 
doctrine  la  never  applind  consistently. 
It  fumiphes  an  ailment  which  (like 
many  others  of  a  similar  character) 
peo(4e  like  to  appeal  to  when  it  makea 
for  their  own  Bids.  Nobody  is  con- 
vinced by  it,  but  each  appears  to 
think  that  it  puts  religion  on  his  side 
of  the  iiueettoTi,  and  that  it  is  a  useful 
weapon  of  offence  for  wounding  an 
adversarj. 

Although  several  other  varieties  of 
d  priori  fallacy  might  probably  bo 
added  to  those  here  epccified,  these 
are  all  against  which  it  aeetns  neces- 
sary to  give  any  special  caution.  Our 
object  is  tn  open,  without  attempting 
or  affecting  to  exhaust,  the  subject. 
Having  Illustrated,  thenfore,  this 
first  clasB  of  Fallacies  at  suffiinent 
length,  I  shall  proceed  to  the  second. 


CHAPTER  IV. 

I  OBSKEVATION. 

g  I.  Frok  the  fallacies  whicfa  are 
properly  Prejudices,  or  presumptions 
uiteoedent  to,  and  euperseding  procf, 


}   the* 


I  the 


:t  performance  of  thi 
process.  And  as  Proof,  in  its  widest 
extent,  embraces  one  or  more,  or  all, 
of  three  processes,  Obeervation,  Gene- 
ralisation, and  Deduction,  we  shall 
consider  in  their  order  the  errors 
capable  of  being  committed  in  these 
three  operations.    And  tint,  of  the 

A  fallacy  of  miaobservalion  may 
be  either  negative  or  positive  ;  either 
Ngo-obaarvi^n  or  Mal-(4)eervatioa. 


.observation  when  all  the 
.[sts  in  overlooking  or  ne- 
glecting facts  or  particulara  which 
ought  to  have  been  observed.  It  is 
maJ-observaHon  when  somethinK  !■ 
iply  unseen,  but  seen  wrong  ; 
when  the  fact  or  phenomeuDn,  inituKl 
being  reoogoised  for  what  it  la 
reality,  is  mistaken  for  Bomething 


:  3.  Non-obeervation  may  either 
e  place  by  overlooldng  iostancea, 
by  overlooking  some  of  the  eir- 

.... ^f  ^  given  Instance.     If 

conclude  that  a  fortune- 
1  true  prophet,  from  not 
adverting  to  the  cases  in  which  hia 
predictions  had  been  falsified  by  tho 
event,  this  would  be  non^ibeen'atiuii 
of  inatanoesi  but  if  wb  overlooked 
or  remained  ignorant  of  tile  fact  that 
in  cases  where  the  predictioni  had 
been  fulfilled,  he  bad  been  in  collnaion 
with  some  one  who  had  given  him 
the  information  on  which  they  were 
grounded,  this  would  be  non-obsarva- 

The  former  case,  in  so  far  as  tho 
act  of  induction  from  insufficient  eri- 
deoce  is  concerned,  does  not  fail  nnder 
this  second  olass  of  Fallacies,  hot 
under  the  third,  Fallacies  of  Genera- 
lisation. In  every  sucb  ease,  however, 
there  are  two  dafeets  or  errois  instead 
of  one  1  there  is  the  error  of  treating 
the  imafficient  evidence  as  if  it  were 
enfflcient,  which  is  a  Fatlacy  of  the 
third  class  ;  and  there  is  the  insnffi' 
ciency  itself,  the  not  havuig  better 
evidence  ;  which,  when  such  evidence, 
'         ■  in  other   " 


:   had,   i 


Non- 


and  the  erroneous  infer- 
is  it  is  to  be  attributed 
e,   is  a  Fallaoy  of  the 
second  class. 

It  belongs  not  to  nur  purpose  to 
treat  of  non-observation  as  arisins 
from  cosDal  inattention,  from  genenU 
slovenltness  of  mental  habits,  want  of 
due  practice  in  the  use  of  the  observ- 
ing faculties,  or  insufficient  interest 
in  the  subject.    The  question  per- 
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tinent  to  logic  ia — Granting  the  want 
of  complete  competencj  in  the  ob- 
eerver,  on  what  point  is  that  insuffi- 
ciency on  hiM  part  likely  to  lead  him 
wrong  I  or  rather,  vrhal  sorte  of  in- 
stances, or  oF  circumstAncra  in  any 
i;iven  instsjice,  ace  most  likely  to 
tacape  the  notioB  of  observers  gene- 
tally — of  mankind  at  large. 

§  3.  ¥'\nt,  then,  it  is  evldenl  that 
when  the  insUncca  on  one  Bide  of  a 
question  ore  more  likely  to  be  remem- 
bered and  recorded  than  those  on  the 
other,  especially  it  there  be  any  strong 
motive  to  preserye  the  memory  of  the 
Urst,  but  not  of  the  latter,  these  last 
are  likely  to  bo  overlooked,  nnd  eacapa 
the  observation  of  the  mass  of  man- 
hind.  This  is  the  tecogtiised  explana- 
tion of  the  credit  given,  in  spite  of 
reaaon  and  evidenoe,  to  many  classes 
of  impostoTB — to  quack  doctors  and 
fortune-tellers  in  all  ages,  to  the 
"  cunning  man  "  of  modem  timea,  and 
the  orades  of  old.  Few  have  con- 
t^idercd  the  extent  («  which  this  fal- 
lacy operates  in  practice,  even  in  the 
teeth  of  the  Inoat  palpable  negative 
evidence.  A  striking  example  of  it 
is  the  faith  which  the  uneducated 
portion  of  the  agricultural  doases,  in 
this  and  other  countries,  continue  to 
i-cposB  in  the  prophecies  aa  to  weather 
supplied  by  almanac- makore,  though 
every  season  affords  to  thera  nume- 
rous cases  of  completely  erroneous 
prediction  ;  hut  as  every  season  also 
famishes  some  cases  In  which  the 
prediction  is  fulfilled,  this  ia  enough 
to  keep  up  the  credit  ot  the  prophet 
with  people  who  do  not  reflect  on  the 
number  of  inatances  requisite  for 
what  we  have  called,  in  our  induc- 
tive terminology,  the  Elimination  of 
Chance ;  since  a  certain  number  of 
casual  crancidenc^s  not  only  may,  but 
ivUI  happen,  between  any  two  uncon- 

Colerldge,  in  one  rX  the  essays  in 
the  Fi-Und,  has  illustrated  the  matter 
we  are  now  considering,  in  discussing 
tlie  origin  of  a  proverb,  "  which,  dif- 
fereutly  worded,  is  to  bs  foiuid  in  all 


tlie  languages  of  Eun^M,"  vIe.  "For- 
tune favours  fools."  He  ascribes  it 
partly  to  the  "  tendency  to  exaggerate 
all  effects  that  seem  disproportituuts 
to  their  visible  cause,  und  oil  circum- 
stances that  are  in  any  way  strongly 
contrasted  with  our  nations  of  the 
persons  under  them."  Omitting  some 
explanatiwia  which  would  refer  the 
error  to  wal -observation  or  to  the 
other  species  of  nun -observation,  (that 
of  circumstances,)  I  take  up  the  quo- 
tation farther  on,  "Unforeseen  co- 
incidences may  have  greatly  helped  a 
man,  yet  if  they  have  done  for  him 
only  what  poHsibly  from  his  own 
abilities  he  might  have  effected  for 
himaelf,  his  good  luck  will  excite  leas 
attention,  and  the  instances  be  leas 
remembered.  That  clever  men  should 
attain  their  objects  seems  natural, 
and  we  neglect  the  clrcumatonces 
that  perhaps  produced  that  success  of 
themselves,  without  the  intervention 
of  skill  or  [oreslght ;  but  wa  dweU  on 
the  fact  and  remember  it  as  some- 
thing strange,  when  the  same  happens 


tiia 


r  ignon 


though  the  latter  should  fail  in  his 
undertakings  from  concurrence!  that 
might  have  happened  to  the  wisest 
man,  yet  his  future  being  no  more 
than  mlirht  have  been  expected  and 
accounted  for  from  hia  folly,  it  lays 

away  among  the  other  undiatinguished 
waves  in  wliiohthe  stream  of  ordinary 
life  munnurs  by  us,  and  is  foi^otten. 
Mad  it  been  aa  true  as  it  was  notoriously 
false,  that  those  all-embracing  dlaco- 
veries,  which  have  shed  a  dawn  of 
idence  on  the  art  of  chemistry,  and 
give  no  obscure  promise  of  some  one 
great  conatitutive  law,  in  the  light  of 
which  dwelt  dominion  and  the  power 
of  prophecy;  if  these  discoveries,  in- 
stead of  having  been,  aa  tb^  mfly 
were,  prsconoeftod  by  meditation,  and 
ewilTed  out  of  his  own  intellect,  had 
occurred  by  ■  set  of  lucky  aceidtntt 
to  the  illustrious  father  and  founder 
of  philiieophic  alchemy ;  if  they  had 
pi-esentcd  themselves  to  Professor 
Davy  exclusively  i 


his  lurh  in  ponewing  >  iMtiicalar  gal- 
vuiic  bitteiy ;  if  M»  battery,  u  fur 
M  DsTy  waa  coneemed,  had  itself 
been  an  aeeidmt,  and  not  (aa  in  pniut 
ill  fact  it  waa)  desired  and  obtained 
by  him  for  the  piirp«e  of  ensuring 
the  testimonj  of  experience  to  his 
principle*,  and  in  order  to  bind  down 
nutenal  natan  under  the  inquiiiition 
of  reaeon,  and  force  from  her,  as  by 
torture,  unequivocal  answers  to  prt- 
fartd  and  pneonttirtii  questions, — 
yet  atill  they  would  not  have  been 
talked  of  or  described  as  instances  of 
lucit,  but  as  the  natural  results  uf  his 
admitted  genius  and  known  skilL  But 
should  an  accident  have  disclosed 
similar  discoveries  to  a  mechanic  at 
Birmingham  or  Sheffield,  and  if  the 
man  should  grow  rich  in  consequence, 
and,  partly  by  the  envy  of  his  neigh< 
bours  and  partly  with  good  reason, 
be  considered  by  them  aa  a  man  bdms 
par  in  the  genei^  powers  of  his  under- 
standing ;  then, '  O  what  a,  lucky  fel- 
low I  Well,  Fortune  does  favour  fools 
— that's  for  certain  1  It  is  always  so  ! ' 
And  forthwith  the  excloimer  relates 
half  a  dozen  similar  instances.  Thus 
accumulating  the  one  sort  of  facts  and 
never  collecting  the  other,  we  do,  as 
poets  in  their  diction,  and  quacks  of 
all  denominations  do  in  their  ceason- 
ing,  put  a  part  for  the  whole," 

This  passage  very  happily  sets  forth 
the  manner  in  which,  under  the  loose 
mode  of  induction  which  proceeds  per 
enumerationem  limpiiiiem,  not  seeking 
for  instances  of  such  a  kind  as  to  he 
decisive  of  the  question,  but  generalis- 
ing from  any  which  occur,  or  rather 
which  arc  rememliered,  opinions  grow 
up  with  the  apparont  aanctinn  of  ex- 
perience, whii£  have  no  foundation  in 
the  laws  of  nature  at  alL  "  Itaque 
recte  respondit  ilie,"  (we  may  say 
with  Bacon,*)  "qui  cum  suspenea 
tabula  in  templo  ei  monstraretur 
eorum,  qui  vota  solrerant,  quod  nau- 
f  ragli  periculo  elapai  sint,  atque  inter- 
Togando  premeretur,  anne  turn  quidem 
l>eoruni  nunien  agnoaceret,  qusasivit 

*  ifop.  Org,f  Apti.  46. 


denuc^  At  vbi  mat  Uli  dtpuH  qid  pott 
rota  nMRCTtpofa  prrimaiH     Eadem 

ratio  est  fere  omnia  supcrstitionia,  nt 
in  Astrolc^cis,  in  Somniis,  Ominiboa, 
Nemesibus,  et  hujuamodi ;  in  quibus, 
homines  dclectati  hujnsmodi  vanita- 
tibus,  advertuot  eventus,  ubi  implen- 
tur ;  ast  nbi  fallunt,  licet  multo  tre- 
quentius,  tamen  negligant,  et  pmte- 
reunt."  And  he  proceeds  to  say,  that 
independently  of  the  love  of  the  mar- 
vellous, or  any  other  bias  in  the  in- 
clinations, there  is  a  natural  tendency 
in  the  intellect  itself  to  this  kind  M 
fallacy,  since  the  mind  is  mor«  moved 
by  affirmative  instances,  though  nega- 
tive ones  are  of  most  use  in  philoso- 
phy :  "  Is  tamen  humano  iotellectui 
error  est  propriuB  et  perpetuus,  ut 
magis  moveatur  et  excitetur  Affirma- 
tivis  quam  Negativis ;  cum  rite  et 
ordine  Eequum  se  utrique  prsbere  de- 
Iwat ;  quin  contra,  in  omni  Axiomats 
vero  constituendn,  major  vis  est  in- 

But  the  greatest  of  all  causes  of 
non  -  observation  is  a  preconceived 
opinion.  Tliis  it  is  which,  in  all 
agi^  has  made  the  whole  race  of 
mankind,  and  every  separate  section 
of  it,  for  the  most  part  unobservant 
of  all  facts,  however  abundant,  even 
when  passing  under  their  own  eyes, 
which  are  contradictory  to  any  hnl 
appearance  or  any  received  tenet. 
It  is  worth  while  to  recall  occasion- 
ally to  the  oblivious  memotj  of  man- 
kind some  of  the  striking  instances 
in  which  opinions  that  the  simplest 
experiment  would  have  shown  to  be 
erroneous  continued  to  Ih  entertuned 
because  nobody  ever  thought  ot  try- 
ing that  experiment.  One  of  the 
most  remarkable  of  these  was  exhi- 
bited in  the  Copemican  controversy. 
The  opponents  of  Copeniicus  argued 
that  the  earth  did  not  move,  becausa 
if  it  did,  a  stone  let  fall  from  the  top 
of  a  high  tower  would  not  reach  the 
ground  at  the  foot  of  the  tower,  but 
at  a  little  distance  from  it,  in  a  con- 
trary direction  to  the  earth's  course  ; 
in  the  same  manner  (said  they)  as,  if 
a  Iwli  is  let  drop  from  the  mast-head 
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wliile  the  ship  is  in  Eoll  ssil,  it  doee 
not  fall  exactly  at  the  foot  of  the 
miut,  but  nearer  to  the  etern  of  the 
vesgel.  The  CopernicanB  would  have 
silenced  these  objecton  at  once  if  they 
had  tritd  dropping  a  ball  from  the 
iiiBat-head,  Bince  they  would  have 
fuund  that  it  does  fall  exactly  at  the 
foot,  as  the  theory  requires  :  but  no  ; 
they  admitted  the  Bpurioua  fact  and 
struggled  vainly  to  make  out  a  dif- 
ference between  the  two  cases.  "  The 
ball  was  no  pari  of  the  ship — and 
the  motion  forward  wan  not  Jialural, 
either  to  the  ship  or  bo  the  balL  Tht 
atone,  on  the  other  hand,  let  fall  from 
the  top  of  the  tower  wan  a  part  of 
the  earth,  and,  therefore,  the  diurnal 

natural  to  the  earth  wero  also  jutlural 
to  the  stone  :  the  atone  would,  there- 
fore, retain  the  same  motion  with  the 
tower,  and  strike  the  ground  precisely 
at  the  liottom  of  it."  * 

Other  examples,  scarcely  less  strik- 
ing, are  recorded  by  Dr.  Wbewell,t 
where  imaginoiy  laws  of  nature  have 
continued  to  be  received  as  real, 
merely  because  no  person  had  steadily 
looked  at  facts  which  almost  everyone 
had  the  OTOortunity  of  observing.  "A 
vague  anil  loose  mode  of  looking  at 
facts  very  tasily  observable,  left  men 
for  a  long  time  under  the  belief  that 
a  body  tta  times  aa  heavy  as  another 
falls  ten  tintes  as  fast ;  that  objects 
immersed  in  water  are  always  magni- 
fied, without  refiard  to  the  form  of 
the  surface ;  that  the  magnet  exerts 
an  irresistiijle  force ;  that  crystal  is 
always  found  associated  with  ice,  and 
the  Lice.  These  and  many  others  are 
examples  how  blind  and  corelcas  man 


plainest  and  commonest  appearances, 
and  they  show  ub  tliat  the  mere  facul- 
ties oC  perception,  although  constantly 
ejierrased  upon  innumerable  objects, 
may  long  fail  in  leading  to  any  exact 
knowledge." 

If  even  oa  physical  facts,  and  these 

of  the  most  obvious  character,  the 

*  FlnjfBlr'i  Diuenaliim,  s«t,  4. 


ol>serving  faculties  of  mankind  can 
be  to  this  degree  the  passive  staves 
of  their  preconceived  impressions,  we 
need  not  be  surprised  that  this  should 
be  so  laraentably  true  oa  all  experi- 
ence attests  it  to  be,  on  things  mors 
nearly  ciHUiected  with  their  stronger 
feelinga~on  moral,  social,  and  nlU 
giouB  subjects.  The  infonnaUon 
which  an  ordinary  traveller  brings 
bock  from  a  foreign  country,  as  the 
result  of  the  evidence  of  his  senses, 
is  almost  always  such  as  exactly  con- 
firms the  opinions  with  which  he  sets 
out.  He  has  had  eyes  and  eais  for 
such  things  only  as  he  expected  to 
see.  Men  read  the  socrod  books  of 
their  religion,  and  pass  unobserved 
therein  multitudes  1^  things  utterly 
irreconcilable  with  oven  tlieir  own 
notions  of  moral  excellence.  With 
the  same  authoiities  before  them,  dif 
ferent  historians,  alike  imiocent  of  in- 
tentional misrepresentation,  see  only 
what  is  favourable  to  Protestants  or 


having  set  oat  with  the  preconceptioi 
that  extremes  must  be  tn  the  wrong, 
are  incapable  of  aeeing  truth  and  jus- 
tice when  these  are  wholly  on  one  side. 
The  inSuence  of  a  preconceived  the- 
ory is  well  excmplihed  in  the  super- 
stitions of  barbarians  r^apecting  the 
virtues  of  medicamenU  and  charma. 
The  negroea,  among  whom  coral,  as 
of  old  among  ourselves,  is  worn  as  an 
amulet,  affirm,  according  to  Dr.  Paris,* 
that  its  colour  "  is  always  affected  by 
the  state  of  health  of  the  wearer,  it 
becoming  paler  in  disesae."  On  a 
matter  open  to  universsl  observation, 
a  general  proposition  which  has  not 
the  smallest  vestige  of  truth  is  re- 
ceived as  a  result  of  experience;  the 
preconceived  opinion  preventing,  it 
would  seem,  any  observation  what- 
ever on  the  subject 

g  4.  Tor  illustration  of  the  first 
species  of  non-observation,  that  of  In- 
stances,  what  has  now  been  stated 
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mkjr  nMee.  But  there  maj  alio  be 
lyon-obaerratlon  of  some  nuterul  cjr- 
(nmitonoM  in  iniitancti  wbiob  have 
not  been  altogether  ocarlonked — nay, 
which  may  be  the  very  iiutuiees  on 
whlcb  the  who'u  mpentractore  of  a 
theory  hat  been  founded.  A*,  in  the 
caieB  hitherto  examined,  a  guneral 
pmpoiition  iru  too  nihly  adopted, 
on  the  evidenoe  of  particulars,  true 
indeed,  bat  iniuffldent  to  lupport  it ; 

the  particulars  themielvei  have  been 
imperfectly  obaerved,  and  the  lingular 
propoaitioDS  on  which  the  generalisa- 
tion is  grounded,  or  some  at  least  of 
those  singular  propneiHons,  are  false. 
Snch,  for  instance,  was  one  of  the 
mistakes  committed  in  the  oelebrated 
phlogistic  theory — a  doctrine  which 
accounted  for  combustion  Iw  the  ex- 
trication of  a  substance  called  phlo- 
giaton,  auppnaed  to  be  contained  in  all 
combustible  matter.  The  hypothesis 
accorded  tolerably  well  with  suparfl- 
eia!  appearances  :  the  ascent  of  name 
naturally  suggests  the  escape  of  a  sub- 
stance ;  and  the  visible  residuum  of 
ashes,  in  bulk  and  weight,  generally 
falls  extremely  short  of  the  combus- 
tible material  The  error  was,  non- 
ubflurvation  of  an  important  portion 
of  tho  actual  residue,  namely,  the 
gaseous  prodviota  of  comliustlon. 
When  these  were  at  laitt  noticed  and 
brought  into  ncoount,  it  appeared  to 
be  an  universal  law  that  all  substsnoes 
gain  instead  of  losing  weight  by  under- 
going combustion  ;  and  after  the  usual 
attempt  tooocommodatc  the  oldtheoiT 
to  the  new  fact  by  means  of  an  arbi- 
trary hypothesis,  (that  phlogiston  had 
the  quality  of  positive  levity  instead 
of  gravity,)  ohemists  were  conducted 


was,  on  the  contrary,  B  suhatonte  ab- 

Hany  of  the  absurd  practices  which 
have  bieen  deemed  to  possess  medi- 
cinal eflloncy  have  been  indebted  for 
their  reputation  to  non-obaervance 
of  some  accompanying  c' 
which  was  the  real  agent 


ascribed  to  them.  Hus,  of  tbe  syin- 
pathetio  powder  of  Sir  Kenelm  Digby: 
"Whenevor  any  wonnd  had  been  in- 
flicted, this  powder  was  applied  to  ti.e 
weapon  that  had  inflicted  it,  a^ich 
was,  moreover,  covered  with  ointment, 
Nid  dressed  two  or  throe  times  •  day. 
The  wound  itself,  in  tbe  meaDtitne, 
was  directed  to  be  tnooght  together, 
and  oarefnlly  bound  up  with  elean 
linen  rags,  but  aboet  oU,  tobe  Itl  alone 
for  seven  days,  at  the  end  of  which 
period  the  bsindsgea  were  removed, 
when  the  wound  was  generally  tounil 
perfectly  united.  The  triumph  (rf  tha 
cure  was  decreed  to  the  myatsrioiu 
^enoy  of  tbe  aympatheljo  powder 
which  had  been  so  assiduoiuly  im- 
plied to  the  weapon,  whereas  It  is 
hardly  neoessary  to  observe  that  the 
promptnecw  of  the  cure  depended  im 
the  total  exclusion  of  air  front  tbe 
wound,  and  upon  the  sanative  opera- 
tions of  nature  not  having  received 
any  disturbanoe  from  the  offlcioDB  in- 
terferenoe  of  art.  The  result,  beyond 
all  doubt,  furnished  the  firat  hint 
whiuh  led  surgeons  to  the  improved 
practice  of  healing  wounds  by  what  is 
technically  called  thejSrrt  intention."  * 
"  In  all  records,"  adds  Dr.  Paris,  "  of 
extraordinary  cures  performed  bymya- 
terious  agents,  there  Is  a  great  desire 
to  conceal  the  remedies  and  other 
curative  means  which  ivers  simultane- 
ously administered  with  them ;  thus 
Oribasius  commends  In  high  terms  a 
necklace  of  P«ony  root  for  the  cure 
of  epilepsy  ;  but  we  learn  that  ha  al- 
ways took  care  to  accompany  its  use 
with  copious  evacuations,  although  he 
assigns  to  them  no  shore  of  credit  in 
the  cure.  In  later  times  w«  have 
a  good  specimen  of  this  species  of 
deception  presented  to  us  in  a  work 
on  scrofula  by  Mr.  Mortey,  written, 
as  we  are  informed,  for  the  sole  pur- 
pose of  restoring  the  much  Injured 
character  and  use  of  the  Vervain  ;  in 
which  the  author  directs  the  root  of 
this  plant  to  be  tied  with  a  yard  of 
white  satin  riband  round  the  neck, 
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vbere  it  a  to  remain  until  the  patient 
is  cured  ;  but  muck — during  this  in- 
terval he  calla  to  Ilia  a[d  the  most 
active  medicines  in  the  materia  me- 

In  other  caiea  the  cures  really  pro- 
duced by  rest,  regimen,  and  amute- 
ment,  have  been  ascribed  to  the 
medicinal,  or  occasionally  to  the  su- 
pernatural, meani  which  were  put 
in  requieition.  "The  celebrated  John 
Weeley,  while  he  ftomrosmorates  the 
trium^  oE  sulphur  and  supplication 
over  his  bodily  infirmity,  ion;etB  to 
appreciate  the  resuscitating  inSuenoe 
Of  four  nionths'  repose  from  his  apos- 
tolic labours  ;  and  such  is  the  dispoai' 
tion  of  the  human  mind  to  place  con- 
fidence in  the  operation  of  mysterious 
agents,  that  we  find  him  more  dis- 
posed to  attribute  bis  cure  to  a  brown 
paper  plaiater  of  egg  and  brimstone, 
than  to  Dr.  fothei^l's  salutary  pre- 
soription  of  country  air,  rest,  aases' 
milk,  and  horse  exeroine."  + 

In  the  following  example,  the  cir- 
cumstance overlooked  was  of  a  some- 
what different  character.  "When 
the  yellow  fever  ngeA  in  America, 
the  practitioners  trusted  exclusively 
to  the  copious  use  of  mercury;  at 
first  this  plan  was  deemed  so  univers- 
ally efficacious,  that,  in  the  enthusiasm 
of  the  moment,  it  woe  triumphantly 
proclaimed  that  death  never  took 
place  after  the  mercury  had  evinced 
its  effect  upon  the  system ;  all  this 
was  very  true,  but  it.  furnished  no 
pmof  of  the  cEBcacy  of  that  metal, 
since  the  disease  in  its  aggravated 
form  was  so  rapid  in  its  career,  that 
it  swept  away  its  victims  long  before 
the  system  oould  be  brought  under 
mercurial  influence,  while  in  its  milder 
shape  it  passed  off  equally  well  with- 


fallacy  may  still  be  classed  under 
the  head  to  which,  for  want  of  a 
more  approjH-iate  name,  we  have  given 
the  appellation  Fallacies  of  Nun-ob- 
servation. It  is  not  the  nature  of 
the  faculties  which  ought  to  have  been 
employed,  but  the  non-employment  of 
them,  which  constitutes  this  Natural 
Order  of  Fallacies.  Wh  re  th 
error  is  negative,  not  poait  wh 

ever  it  coiiBiats  especially  i  rf    L 

ing,  hi  being  ignorant  or  romdf  1 
of  some  fact  which,  if  h  wn  1 
attended  t(  '       '  ~ 


IntI 


sfro 


.mples  thi 

overlooked  was  cognisable  by  the 
senses.  In  other  oases,  it  is  one  the 
knowledge  of  which  could  only  be 
arrived   at    by  reasoning)    but  the 


1  the 


d      t 


properly  placed  i 
dasa  which  we  are  conaiderm);.  In 
tliis  class  there  is  not,  as  iu  all  other 
fallacies  there  is,  a  positive  mis-eati- 
mate  of  eridence  actually  had.  The 
conclusion  would  be  just,  if  the  por- 
tion which  is  seen  of  the  case  were 
the  whole  of  it ;  but  there  is  another 
portion  overlooked,  which  vitiates  tho 

For  inatance,  there  is  a  rsmarkabia 
doctrine  which  has  obcasionally  found 
a  vent  in  the  public  speeches  of  un- 
wiae  legialatora,  Imt  which  only  in 
one  instance  that  I  am  aware  of  haa 
received  the  sanction  of  a  philosophi- 
cal writer,  namely  M.  Cousin,  who  i]i 
htl  preface  to  the  Cori/iaa  of  Plato, 
contending  that  punishment  must 
have  lorae  other  and  higher  justifi- 
cation than  the  prevention  of  crime, 
makes  use  of  this  argument— that  if 
punishment  were  only  tor  the  sake 
of  ciample,  it  would  i>e  indifferent 
whether  we  punished  the  iunocent  or 
the  guilty,  since  the  punlahment,  con- 
sidered as  an  eiample,  is  equally  efll- 
oacioUB  ill  either  case.  Now  we  must, 
in  order  to  go  along  with  this  n 


■ng. 


uppose, 


t   the 


feels  himself  nnder  temptation,  ob- 
Braving  somebody  punished,  oonoludea 
himself  to  be  in  danger  of  being 
puaiihed  likewise,  and  is  terrified  ac- 
cordingly. But  it  is  forgotten  that 
if  the  person  punished  ia  supposed  to 
be  innocent,  or  even  if  there  lie  any 
doubt  of  his  guilt,  the  spectator  wiU 
reflect  that  his  own  danger,  whatever 
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it  tuj  be,  ia 
guiltineaB,  bat  thremieu  him  equally 
if  b«  remaiiu  inDoceiit,  ukI  buv  there- 
fore ii  be  deterted  fruu  gtiOt  by  tbe  | 


M.  Counn  nippow*  that  peoiJe  will 
b«  dianudal  Ittna  gnilt  by  wbatever 
teeden  the  conditiou  of  tbe  guilty 
Uwrre  perHoDj,  forgetting  that  tbe 
coodition  lA  tbe  iniuweDt  (also  one  of 
the  eiemeaU  in  the  colculMion)  is,  in 
the  cue  mppuaed,  nutde  periloui  in 
lireciicty  an  eqiiol  deKZfw.  Thia  ia  a 
fallacy  uf  overlooldng ;  or  of  non- 
iibaervatioD,  within  the  intent  of  our 


FalUdes  of  this  detcription  are 
the  great  itumbliiig-bluck  to  correct 
thinking  in  puliticbl  economy.  Tlie 
economical  working*  of  society  afford 

_..    _  i^  which  the  effecto 

of  two  ante  of  phe- 

trated,  obvioua  to  all  eyea,  and  fuuw- 
iiig,  in  commun  appreheiuioa,  for  the 
whole  effect ;  the  other  widely  dif- 
fused, or  lying  deeper  under  the  nir- 
face,  and  which  ii  eiactly  contrary  to 
the  former.  Take,  for  instAnce,  tbe 
common  notion,  so  plausible  at  the 
lint  glance,  of  the  encouragement 
given  to  industry  by  lavieh.  eapendi- 
tum.  A,  who  ipenda  his  whole  in- 
come, and  even  his  capital,  in  expen- 
aive  living,  i»  (ni[q)oecd  to  give  great 
empluyinent  to  labour.  B,  who  lives 
on  a.  pmotl  portion,  and  inveeta  tbe 
I'emnindtr  in  the  funds,  ih  thought 


e  little 
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everybody  nee*  the  gains 
■node  by  A's  tradeemen,  servanta,  and 
othen,  while  his  luouey  is  spending. 
U>  savings,  on  the  contrary,  pass  into 
the  hands  of  the  person  whose  stock 


it  again  to  some  merchant  or  manu- 
facturer ;  and  the  capital  bdng  Uid 
out  in  hiring  spinners  and  weaven<, 
or  carriera  and  tKe  orewa  of  merchant 
VBBel?,  not  only  gives  immediate  em- 
ployment to  at  least  aamuch  induatry 
ut  A  employs  during  the  whole  of  his 
career,  but,  coming  bock  with  increase 


by  the  sale  of  the  gooda  which  hsve 
been  manufactured  or  imported,  fomu 
a  fund  for  the  employment  of  the 
name,  and  perik^ia  a  greater  quantity 
uf  labour  in  perpetuity.  But  tbe  ob- 
server does  not  sec,  and  therefore  does 
not  connider  what  become*  of  B's 
money  ;  be  doea  aee  what  ia  dime  with 
A'a ;  ha  observes  tbe  amount  of  in- 
dnsby  which  A'a  pivfuaion  feeda ;  be 
observes  not  tbe  far  greater  quantity 
which  it  prevents  from  being  fed  ; 
and  thence  the  prejudice,  nniveisol  to 
the  time  of  Adam  Smith,  that  pmdi- 
gality  encourages  indnetjy,  and  par- 
simony is  b  diaooaragement  to  it. 

The  common  ailment  ogsiaat  free 
trade  was  a  fallo^  of  the  aama  na- 
ture. Tbe  purchaaer  of  British  silk 
eucouioges  British  industiy  ;  the  pur- 
chaser i^  Lyons  silk  cncouzvgea  only 
French  ;  the  former  conduct  ia  patrio- 
tic, the  latter  ought  to  be  prevented 
by  lav.  The  dtcumatauce  is  over- 
looked that  the  purchaser  of  any 
foreign  commodity  neceaaarily  causes, 
directly  or  indirectly,  the  export  of 
an  equivalent  value  of  aonie  Brtide  of 
home  production  (beyond  what  would 
otherwise  be  exported)  either  to  tha 
same  foreign  country  ur  to  some 
other  ;  which  fact,  though  from  tha 
complication  of  the  circumatances  it 
uonnot  always  be  veriRed  by  specific 
observation,  no  observation  con  poa- 
aibly  be  brought  to  contradict,  while 
the  evidence  of  reasoning  on  which  it 
rests  is  irrefragable.  The  fallacy  is, 
therefore,  the  same  as  in  the  preced- 
ing cose,  that  of  seeing  a  part  only  of 
the  phenomena,  and  imagining  that 
part  to  be  the  whole,  and  may  be 
long  yallaciea  of  Non-ob- 


g  5.  To  complete  the  examination 
of  the  second  of  our  five  cUaaea,  we 
have  now  to  speak  of  mal^obaerva- 
tion,  in  wbich  tha  error  does  not  lie 
in  the  fact  that  aometbing  is  unseen, 
but  that  something  seen  is  seen  wrong- 
Perception  being  infallible  evidence 
of  whatiiver  is  really  perceived,  the 
ernir  now  under  cooslderation  con  b* 


i.,GtK)i^lc 


FALLACIES  OF  OBSERVATION. 


cominitted  no  otherwise  than  liy  mia 
taking  for  conception  what  ia  in  fac 
inference,  We  have  formerly  ehowi 
hoiT  intioiately  the  two  are  blended 
in  almoet  everything  which  is  called 
obaervation,  and  etUl  moce  in  ever; 
Deecription.*  What  m  actually  on 
a,ny  occasion  perceived  b;  our  senses 
being  so  minute  in  amount,  and  geno- 
rally  bo  unimportant  a  portion  of  the 
state  of  facts  which  we  wish  to  ascer- 
tain or  to  communicate,  it  would  be 
absurd  to  say  that  either  in  our  ob- 
servations or  in  conveying  their  resuU 
to  otbets,  we  ought  not  to  mingle  in- 
ference with  fact;  al!  that  can  be 
said  ia,  that  when  we  do  bo  we  ought 
to  be  aware  of  what  we  are  doing, 
and  to  know  what  part  of  the  asser- 
tion  tests  on  consciousness,  and  is 
therefore  indisputable,  what  part  on 
inference,  and  is  therefore  questioit- 
able. 

One  of  the  most  celebrated  ei- 
amples  of  on  universal  error  pro- 
duced by  mistaking  an  inference  for 
the  direct  evidence  of  the  senses 
the  resistance  made,  on  the  ground 
of  common  sense,  to  the  Copemican 
system.  People  fancied  they  kud  the 
snn  rise  and  set,  the  stars  revolve  in 
circles  round  Uie  pole.  We  now 
know  that  the;  saw  no  such  thing ; 
what  they  really  saw  was  a  set  of  ap- 
pearances equally  reconcilable  with 
the  theory  they  held  and  with  a  to- 
tally diSereut  one.  It  seems  strange 
that  such  an  instance  as  this,  of  the 
testimony  of  the  senses  pleaded  with 
the  most  entire  conviction  in  favour 
o[  something  which  was  a  mere  infer- 
ence of  the  judgment,  and,  as  it  turned 
out,  a  false  inHerence,  should  not  have 
op^ied  the  eyes  of  the  bigoti  of  com- 
mon sense,  and  inspired  them  with  a 
more  modest  distrust  t^  the  compe- 
tency of  mere  ignorance  to  judge  the 
oondosions  of  cultivated  thought. 

In  proportion  to  any  person's  daG- 
dency  uf  knowledge  and  mental  culti- 
vation is  generaUy  bis  inability  to 
discriminate  between  his  inferenc«a 
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and  the  perceptions  on  which   tbey 

were  grounded.  Many  a  marvellous 
tale,  many  a  scandalous  anecdote, 
owes  its  origin  to  this  incapacity. 
The  narrator  relates,  not  what  he 
saw  or  heard,  but  the  impression 
which  he  derived  from  what  he  saw 
or  heard,  and  of  which  perhaps  the 
greater  part  consisted  of  inlerence, 
though  the  whole  is  related  not  as 
inference  but  as  matter  of  fact  The 
difficulty  of  inducing  witnesses  to 
rcBtrain  within  any  moderate  limits 
the  iutermiituTB  of  their  inferences 
with  the  narrative  of  their  percep- 
tions is  well  known  to  e^iperienced 
I  still   more   is 


less  of  hypothesis  ;  nay,  in  general  It 
will  be  found  that,  in  proportion  to 
his  ignorance,  the  greater  is  the  num- 
iier  of  conjectural  principles  involved 
in  his  statements.  A  village  apothe- 
cary {and,  if  possible,  in  a  still  greater 
degree,  an  experienced  nurse)  is  sel- 
dom able  to  describe  the  plaii 


vhich  every  word  is  a  theory  1  where 
t  simple  and   genuine  s 


without  employing  a  phtaseoloc 

ipeciBo 
of  t£e  phenomena  whioh  mark 
a  particular  disease,  a  speciGcation 
unsophisticated  by  fancy  or  by  pre- 
conceived opinions,  may  be  tegaraed 
as  unequivocal  evidence  of  a  mind 
trained  by  long  and  successful  study 
to  the  most  difficult  of  aU  ai-ts,  that 
of  the  faithful  inierprtlation   of  na- 

The  universality  of  the  confusion 
between  perceptions  and  the  infer- 
ences drawn  from  them,  and  the 
rarity  of  the  power  to  discriminatu 


la  from 


le  other, 


'hen  we  consider  that  in  the 

far  greater  number  of  instances  the 

actual  perceptions  of  our  senses  are  of 

~      importance  or  interest  to  us  except 

marks  from  which  we  infer  some- 
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thing  b^ond  them.  It  l»  oot  th« 
colour  and  superficial  extension  per- 
ceived by  the  eye  that  are  important 
to  a*,  but  the  object  of  which  Uiotii 
vieibia  ftppenranoei  testify  the  pre- 
senile ;  and  where  the  tension  itself 
ia  indifferent,  u  it  genemUj  is,  we 
hBTB  no  nu>tive  to  attend  paiticularlT 
to  it,  bat  acquire  a  hMt  of  passing  U 
over  without  distinct  consciooaness, 
and  going  on  at  once  to  the  inference. 
So  that  to  know  what  the  aenaation 
actually  was  is  a  study  in  itself,  to 
which  painters,  for  exam^,  have  to 
train  themselves  by  epecJal  and  Iwg- 
contlnued  discipline  and  application. 
Id  things  further  removed:  from  the 
dominion  of  the  outward  eensea,  no 
one  who  haa  not  great  experience  in 
psychological  analysis  is  competent  to 
bt«al[  this  intense  association  ;  and 
when  such  juiaJytic  hahits  do  not 
"  exist  in  the  requisite  degree,  it  is 
hardly  possible  to  mention  any  of  the 
habituij  judgments  of  mankind  on 
subject!  of  a  high  degree  of  abstrac- 
tion, from  the  being  of  a  God  and  the 
immortality  of  the  soul  down  to  the 
multiplication  table,  whicb  are  not, 
or  have  not  been,  considered  as  mat- 
ter of  direct  intuition.  So  strong  is 
the  tendency  to  ascribe  an  intuitive 
character  to  judgments  which  are 
mere  iaferences,  and  often  false  ones. 
No  one  can  doubt  tbat  many  a  de- 
luded visionary  has  actually  believed 
that  be  was  directly  inspired  from 
Heaven,  and  that  the  Almighty  bad 
conversed  with  him  face  to  face ; 
which  yet  was  only,  on  his  part,  a 
conclusion  drawn  from  appearancas 

nal  consoiousness,  whic^  afforded  no 
warrant  for  any  such  belief.  A  cau- 
tion, therefore,  against  this  class  of 
errors  is  not  only  needful  but  indis- 
penesble  ;  though  to  determine  whe- 
ther, on  any  of  the  great  questions  of 
metaphysics,  such  M-rots  are  actually 
committed,  belongs  not  to  this  place, 
but.  as  I  have  so  often  said,  to  a  dif- 
ferent science, 


CHAPTER  V. 


FALLACIES   OV   G 

i  t.  Thi  class  of  FoUacfss  of  whicfa 
'  are  now  to  speak  ia  the  most  ei- 
isive  oE  all;  embracing  ft  greater 
mber  and  variety  of  unfounded  in- 
ferences than  any  of  the  other  classes, 
and  which  it  is  even  more  difficult  la 
reduae  to  suh-elasses  or  species.  If 
the  attonpt  made  in  tiie  preceding 
Books  to  deSne  the  principlBs  of  well- 
grounded  gensfaliaatictfk  has  been  ene- 
ceseful,  all  generalisations  not  can- 
formaUe  to  thoee  prindples  might,  Ib 
a  certain  sense,  be  brought  under  the 
present  class  t  when,  however,  the 
rules  are  known  and  kept  in  view,  but 
a  casual  lapse  committed  in  the  apfdi- 
cation  of  them,  this  is  a  Uunder,  not 
a  fallacy.  To  entitle  an  error  of  gene* 
roliaation  to  the  latter  epithet,  it  must 
be  committed  on  priuciiJe;  there  must 
lie  in  it  some  erroneous  general  em- 
ception  of  the  inducUve  process  ;  the 
legitimate  mode  of  drawing  conclu- 
sions fcffln  observation  uid  experi- 
ment must  be  fundamentally  miscon- 

Without  attempting  anything  aa 
chimerical  as  an  exhauslJVB  clasufica- 
tion  of  all  the  misconceptionB  which 
can  exist  on  the  subjeot,  let  ns  con- 
tent ourselves  with  nt^ing,  among  the 
cautions  which  might  be  su^ested,  a 
few  of  the  most  useful  and  needfnL 

g  2.  In  the  first  plane,  there  Bveser- 
tain  kinds  of  generalisation  which, 
if  the  principles  already  laid  down  be 
correct,  fatal  be  groondlees  ;  experi- 
ence cannot  afford  the  necesaary  con- 
ditions for  establi^ing  tiiem  by  a  cor- 
rect iodnotion.  Snah,  for  instance, 
are  all  Inferences  from  the  order  (^ 
nature  existing  on  the  earth,  or  ia 
the  solar  system,  to  that  irtiioh  may 
eiist  in  remote  parts  of  the  universe  ; 
where  the  phenomena,  for  anght  we 
know,  may  lie  entirely  different,  or 
may  succeed  one  anbthar  according  to 
different  laws,  or  even  according  to  no 
fixed  law  at  nil.    Such,  again,  in  mat- 
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ten  depMideut  on  caugrtion,  are  all 
uniireru^  negativeg,  aH  propoBitions 
that  Msert  impowibility.  The  □□□- 
ezutenca  of  any  given  [ifaeiiomeiion, 
however  uniformij  experienoe  may  aa 
yet  hava  testified  to  the  fact,  proves 
at  mOBt  tbat  no  OMiBe  adequate  to  its 
pradtKtiou  boa  yet  manifested  itself ; 
bm  that  no  BDcb  cauaee  enf  st  in  nature 
con  enly  be  ioferred  if  we  ore  so  fool- 
ish OB  to  BUi^MtiB  that  we  bnow  ail 
tiie  forces  ia  nature.  The  auppoeitfon 
w«dd  M  least  be  prematara  while  out 
acquaintance  with  anoie,  even  of  those 
which  we  do  ioiow,  ii  so  extremelyre- 
cent  And,  however  much  our  know- 
led^  of  natoce  m^  hereafter  be  ex- 
tended, it  is  not  easy  to  see  how  that 
kMivlsdgpa  could  ever  be  complete,  or 
how,  if  it  waie,  we  could  ever  be  as- 
sured of  its  being  sa 

The  only  lava  of  natore  irtuch  afford 
»»aiii'nnt-  iranuit  for  ottributiBg  im- 
pouibili^  (even  with  refeiCBoe  to  the 
enatiag  order  of  nature,  and  to  our 
oim  negion  ef  the  univene)  ore,  first, 

Bie  ufooiaunt  to  tlie  laws  of  the  suc^ 
cisaioo  ctf  phenumeno,  and  not  ejfposed 
totjieagency  of  counteracting  causes  ; 
and,  seeon^y,  the  universal  law  of 
cauBa]ity  itself.  That  no  variation  in 
any  effect  or  consequent  will  take  place 
while  the  whole  of  the  oatecedenls  re- 
main the  same,  may  be  affirmed  with 
full  assurance.  But  that  the  addition 
of  some  new  antecedent  might  niA 
euUrriy  alter  and  subvert  the  accus- 
tomed consequent,  or  that  antecedents 
competent  to  do  this  do  not  exist  in 


g  3.  It  is  neit  to  be  remoriced  that 
all  gsBeralUatioBii  wbicb  profess,  like 
the  theoiisB  of  lliales,  DenKwritDg, 

and  otben  of  the  early  Greek  qwculo- 
tors,  to  resolve  all  things  into  Home  one 
element,  or.likemanymodern  theories, 
to  resolve  phenomena  radically  differ- 
ent into  the  same,  are  necesaarily  false. 
By  radically  different  phenomena  I 
mean  impressions  on  our  senses  vhioh 
differ  in  quality,  and  not  merriy  ii 


gree.  On  this  subject  what  appeared 
ntjceuary  was  said  in  the  ohi^tsr  oa 
the  Limits  to  the  Explanation  of  Laws 
of  Nature  ;  but  oa  the  f^lacy  is  even 


Wheaw 


Bomewhat  f url^r  in 


say  that  die  forae  which 
retains  uib  plaoete  in  their  orbits  is 
resolved  into  gravity,  or  that  the 
force  wbidi  makes  substances  combine 
chemically  is  resolved  into  electricity. 


nthe. 


what  is,  and 


in  the  other  case   what  might,  a 
pnbably  will  ultimately,  be  a  legiti- 
mate result  of  induction.     In  both 

motioq.  The  asserljon  is,  that  a  cose 
of  motion,  which  was  suj^wsed  to  bo 
special  and  to  follow  a  distinct  low  of 
its  own,  oonEorms  to  and  is  included  in 
the  general  law  which  rBgnIates  an- 
other doss  of  motions.  But,  Erora  theee 
and  similar  generalisations,  counten- 

attempts  to  resolve,  not  motion  into 
molaon,  but  heat  into  motioB,  light  inta 

states  of  consciousness  into  sb^s  of 
tile  nervous  system,  aa  in  the  ruder 
fonns  of  Uie  Mateiialiot  philoooi^y  | 
vital  phenomena  into  mechaaioal  or 
i^iemicBl  prooesaes,  so  in  some  schoolf 
of  physiology. 

Now  I  am  for  from  pretending  that 
it  may  not  be  c^i^e  of  proof,  or  that 
it  is  not  an  important  addition  t« 
uur  knowledge  if  proved,  that  cer> 
tain  motions  in  the  paiticles  of  bodies 
are  the  canditinnt  of  the  production 
of  heat  or  light ;  Hwt  certaia  ossign- 
aMe  physical  modiScations  of  the 
mi^  be  the  conditions  not  only 


of  o 


thoughts ;  that  o«tBin 
mechanical  and  chemical  conditions 
may,  in  the  order  of  nature,  be  suf- 
ficient to  determine  to  action  the  phy- 
siological taws  of  life.  All,  I  insist 
upon,  in  common  with  every  thinker 
who  entertains  any  clear  idea  of  tha 
logic  of  science,  ia  that  it  shall  not  b* 
supposed  that  by  proving  these  thin 
one  step  woidd  be  made  towardaar 


Sl6 

explMiatiOTi  of  heat,  light, 
tion  ;  or  tbat  the  generic  pecnliaritj 
of  thoM  pfaenmnena  can  be  m  the  leut 
degree  evaded  by  an;  locb  ducoTeriea, 
however  well  establuhed.  Let  it  be 
■hoirn,   for   iiutuice,   that  the  moat 

effect!  Eucceed  one  another  in  the  eye 
and  in  the  brain  to  produce  a  eensa- 
tion  of  colonr  ;  lays  falling  on  the  eye, 
refracted,  converging,  cnMAing one  an- 
other, m&king  an  inverted  image  on 
the  retina,  and  after  tbi>  a  motion — 
let  it  be  a  vibration,  or  a  rtuh  of  ner- 
vooa  flaid,  or  whatever  else  yon  aie 
[deaaed  to  auppose,  along  the  optic 
a  propagation  of  this 


M  the  brain  itself,  and  ae  many  n: 


iBther. 


i;stm 


—there 

ia  a  feeling  or  sennation  of  colour. 
Whatever  number  of  motions  we  may 
lie  able  to  interpolate,  and  whether 
they  he  real  or  imaginary,  we  shall 
atlll  find,  at  the  end  oE  ths  series,  a 
motion  antecedent  and  a  colour  con- 
seqnent.  The  mode  in  which  an;  one 
of  the  motions  produces  the  next  may 
possibly  be  snsoeptible  of  explanation 
b;  some  general  law  of  motion  ;  Imt 
the  mode  in  which  the  last  motion 
produces  the  sensation  o!  colour  can- 
not be  expluned  by  any  law  of  mo- 
tion ;  it  is  the  law  of  colour,  which 
is,  and  must  always  remain,  a  peculiar 
thing.  Where  our  consciousness  re- 
oognisee  between  two  phenomena  an 
inherent  distinction ;  where  we  are 
sensible  of  a  difference  which  is  not 
merely  of  degree,  and  feel  that  no  add- 
ing one  of  the  phenomena  to  itself 
wmitd  produce  the  other  ;  any  theory 
which  attempts  to  bring  either  under 
the  laws  of  the  other  must  be  false ; 
though  a  theory  which  merely  treats 
the  one  as  a  cause  or  cunditjou  of  the 
other  may  possibly  be  true, 

S  4.  Among  the  remaining  forms 
of  erroneous  generalisatian,  several  of 
those  most  worthy  of  and  meet  re- 

iiuiring  notice  have  fallen  under  otir 
FxaniiiiBtiun  in  former  places,  where, 


in  iorestigating  the  rales  of  correct 
induction,  we  have  had  ocouon  tc 
advert  to  the  distinction  between  it 
and  some  cmmion  mode  of  the  iucot- 

rect.  In  this  number  is  what  I  ha>-e 
formerly  called  the  natural  indnctjon 
of  nninqniring  minds,  the  induction 
of  the  ancients,  which  proceeds  p<r 
eitumeratlontm  limplicm:  "This,  that, 
and  the  other  A  are  B.  I  cannot  think 
of  any  A  which  is  not  B,  tlierefore 
every  A  is  B,"  As  a  final  condemna- 
tion of  this  Tude  and  alovenlj  mode 
of  generalisation,  I  will  quote  Bacon's 
emphatio  denunciation  of  it ;  the  most 
important  part,  as  I  have  more  than 
once  ventured  to  assert,  of  the  perma- 
nent service  rendered  by  him  to  phQo- 
fiophy.  "Inductio  qUK  procedit  per 
enumerationem  simplicem,  rea  pnerilis 
est,  et  precario  concludit,"  (conctudea 
oniyii/ jHJMrieaw, or  provisionally,)  "et 
periciJo  eiponitor  ab  instantift  con- 
tradictoriS^  et  plerumque  secundnm 
pauoioraquampare8t,etei;At«(<in(ani- 
modoquapratlo  lunt  pnmundat.  At 
luductio  qUffi  ad  inventionem  et  de- 
monstrationem  Scientiarnm  et  Artium 
erit  utilis,  Nataram  separare  debet,  per 
rejecttones  et  exclusiones  debitas  ;  ac 
deinde  poet  negativas  tot  qnot  suffi- 
ciont,  super  aflirmativaa  concludere." 
I  have  already  said  that  the  mode 
of  Simple  Ennmemtion  is  still  tbe 
common  and  received  method  of  In. 
duction  in  whatever  relates  to  man 
and  society.  Of  this  a  very  few  in- 
stances, more  by  way  of  memento  than 
of  instmction,  may  sulGce.  What, 
iple,  is  to  be  thou^t  of  all 


the    ' 


which  the  following  ma; 
universal  formula,  "Whatsoever  has 
never  been,  will  never  be  "  !  As,  tor 
example  :  N^i^roes  have  never  been  as 
civilised  aa  whites  sometimes  arc. 
therefore  it  is  impossible  they  shoulrl 
bo  so.  Women,  as  a  cUsh,  are  sup- 
posed not  to  have  hitherto  been  eqoal 
in  intellect  to  men,  theref  nra  they  are 
necessarily  inferior.  Society  cannot 
prraper  without  this  or  the  other  insti- 
tution ;  t.g.  in  Aristotle's  time,  with- 
out slavery ;  in  later  times,  without 
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an  eatabliahed  priesthood,  without  &rtl  - 
Rciol  diatinctionB  of  rank,  &c.  One 
pniir  peraon  in  a  thousand  educ&ted, 
while  the  nine  hundred  and  ninety- 
nine  remaiii  uneducated,  has  usually 
aimed  at  raising  himself  out  of  hia 
cUis,  therefore  education  luokea  perils 
diasitisfied  with  the  condition  of  a 
labourer.  Bookish  men,  taken  from 
speculatire  pursuit!  and  set  to  work 
on  something  thev  know  nothing 
about,  hare  generoU;  been  found  or 
thought  to  do  it  ill ;  therefore  philo- 
soph«B  are  unfit  for  btisinesa,  ftc.,  Ac. 
AJl  these  are  inductiona  bj  simple 
enumeration.  Keaaone  having  some 
reference  to  the  canons  of  scientific 
investigation  have  been  attempted  to 
be  given,  however  unsucoeasfully,  for 
Bome  of  these  propositions  ;  but  to  the 
multitude  of  those  who  parrot  them, 
the  eatimemlio  tintplex,  ex  hi>  taa- 
tummodo  qtia  j/rreito  tuni  prdniatciant, 
is  the  sole  evidence.  Their  fallacy 
consistfi  in  this,  that  they  are  induc- 
tions without  elimination :  there  haa 
been  no  real  comparison  of  instances, 
nor  even  ascertainment  of  the  material 
facts  in  any  given  instance.  There  ia 
also  the  further  error  of  forgetting 
that  such  generolisationB,  even  if  well 
established,  could  not  be  ultimate 
truths,  but  must  be  results  of  laws 
much  more  elementary ;  and  there- 
fore, until  deduced  from  such,  could 
at  most  be  admitted  as  empirical 
laws,  holding  good  within  the  limits 
of  apace  and  time  by  which  the  par- 
ticular observations  that  suggested 
the  generalisations  were  bounded. 

Thia  error  of  placing  mere  empirical 
laws,  and  lawa  in  which  there  ia  no 
direct  evidence  of  causation,  on  the 
same  footing  of  certainty  as  laws  of 
cause  and  ^ect,  an  error  which  ii 
at  tbe  root  of  perhaps  the  gre>t«i 
number  of  liad  inductions,  ia  exempli 
fied  only  in  ita  grosaeat  form  in  thi 
kind  of  generalisations  to  which  we 
have  now  referred.  These,  indeed, 
do  not  posseas  even  the  degree  al 
evidence  which  perbuna  to  a  well 
aacertained  empirical  law,  but  admit 
of  refutation  on  the  empirical  ground 


itaelf,  without  ascending  to  enaual 
laws.  A  little  reflectinn,  indeed,  will 
show  that  mere  negations  can  only 
form  the  ground  of  the  lowest  and 
least  valuable  kind  of  empirical  law. 
A  phenomenon  has  never  been  no- 
ticed: this  only  proves  that  the  con- 
ditions of  that'  phenomenon  have  not 
yet  oocnrred  in  experience,  but  does 
not  prove  that  they  may  not  occur 
hereafter.  There  ia  a  letter  kind 
of  empirical  law  than  this,  namely, 
whena  phenomenon  which  ia  observed 
presents  within  the  limits  of  observa- 
tion a  series  of  gradntiana,  in  which  a 
regularity,  or  something  like  a  ma- 
thematical law,  is  perceptible,  from 
which,  therefore,  something  may  bo 
rationally  presumed  as  to  those  terms 
of  the  series  which  are  beyond  the 
limits  of  obeervation.  But  in  nega- 
tion there  are  no  gradations  and  no 
series  ;  the  generalisaldons,  theoefore, 
which  deny  the  posaibility  of  any 
given  condition  of  man  and  society 
merely  because  it  has  never  yet  been 
witnessed,  cannot  posseas  this  higher 
degree  of  validity  even  aa  empirical 
laws.  What  is  more,  the  minuter 
eiamination  which  that  higher  order 
of  empirical  lawa  presupposes,  being 
applied  to  the  subject-matter  of  these, 
not  only  does  not  confirm,  but  actually 
refutes  them.  For  in  reality  the  past 
history  of  Man  and  Society,  instead 
of  exhibiting  them  as  immovable,  un- 
changeable, incapable  of  ever  present- 
ing new  phenomena,  shows  them  or 
the  contrary  to  be,  in  many  meet  im- 
por^nt  particulars,  not  only  change- 
able, but  iictnally  imdergoing  a  pro- 
gresaive  change.  The  empirical  law, 
therefore,  best  expressive,  in  most 
oases,  of  the  genuine  result  of  ob- 
servation, would  be,  not  that  such 
and  Buch  a  phenomenon  will  continue 
unchanged,  but  that  it  will  continue 
to  change  in  some  particular  manner. 
Accordingly,  while  almost  all  gene- 
ralisations relating  to  Man  and  So- 
ciety, antecedent  to  the  lost  fifty  or 
sixty  years,  have  erred  in  the  glass 
way  which  we  have  attempted 
ctuuscteriae,   namely,    by  imply 
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aiwaming;  that  human  nature  and  so- 
ciety wiU  tor  ever  revolve  in  the  uuna 
orbit,  and  exhibit  essentially  the  Bame 
phenomena  —  which  is  sIbd  the  vul' 
gar  error  of  the  osteBtatioiuty  [Kaoti- 
cal,  the  votaries  of  eii'Oalled  oomiiioQ 
Bcnae,  in  oar  day,  especially  in  Great 
Britain — the  mure  thinking  minds 
of  the  present  age,  having  applied  a 
more  minate  analyBia  to  Uie  past  re- 
cords of  our  raoe,  have  fot;  tbe  most 
part  adopted  a  omtiafy  opinion,  that 
the  human  speeiee  is  in  a  state  of  ne- 
cessary progression,  and  that  from  tbe 
terms  of  the  series  which  are  past  we 
may  infer  positively  those  whioh  are 
yet  to  come.  Of  this  doctrine,  orai- 
eidered  as  a  philoaopbioal  tenet,  we 
shall  have  occasion  to  speak  more 
fully  in  the  concluding  Book.  If  not, 
in  Hi  its  forms,  free  from  cnor,  It  Is 
at  least  free  from  the  groaa  and  stapid 
error  which  wo  previously  eiemplified. 
Bnt,  in  all  eneept  tbe  most  eminently 
philosophical  minds,  it  is  infected  with 
precisely  the  same  Had  of  fallacy  as 
that  is.  For  we  mast  remember  that 
even  this  other  and  better  generalisa- 
tion, the  progressive  change  in  the 
condition  of  the  human  speojes,  is, 
after  all,  but  an  empirical  law,  to 
which,  too,  it  is  not  diScnit  to  point 
out  exceedingly  large  exceptions )  and 
even  if  these  could  be  got  rid  of,  either 
by  disputing  the  facte  or  by  explaining 
and  limiting  the  theory,  the  general 
objection  remains  yaHi  against  the 
supposed  law,  as  appUonble  to  any 
other  than  what,  in  our  Third  Bool^ 
were  terieed  Adjacent  Oasea.  ¥or 
not  only  is  it  no  ultimate,  bnt  not 
even  a  causal  law.  Changes  da  in- 
deed take  place  in  humail  aJSiuFB,  bnt 
every  one  of  those  changes  depends  on 
determinate  causes;  the  "prt^tcs- 
Btvenessof  the  species"  is  not  a  cause, 
but  a  summary  expression  for  the 
general  result  of  all  the  causes.  So 
soon  as,  by  a  quite  difTerent  sort  of 
induction,  it  shall  be  ascertained  what 
causes  have  produced  these  aucoeseive 
changes  frOm  the  beginning  of  his- 
tory, in  BO  far  as  they  have  really 
taken  place,  and  by  what  causes  of  a 


contrary  tendency  they  have  been 
ocoasionally  checked  or  entirely  eoun- 
teracted,  we  may  then  be  prepared  to 
predict  tite  future  with  reasonable 
foresight )  we  may  be  in  poHBBnibn  of 
the  leti  late  of  the  future,  and  may 
be  able  to  declare  on  wbasl  ciroinD- 
stanoes  the  eontitniailoe  of  fbe  nme 
onward  movement  wU)  eventDoUy  de- 
pend. But  this  it  IB  tbe  error  of  many 
of  the  more  advanoed  thinkeis  in  the 
present  a^  to  overtook,  and  to  Ima- 
gine that  the  empirical  Isrw  collected 
from  *  mere  comparison  of  tbe  oondi- 
tion  of  our  species  at  different  past 
times  is  a  real  law,  is  Ihe  la«  of  its 
changes,  not  only  past,  but  also  to 
cdine.  The  truth  is,  that  the  esuKS 
on  which  the  phenomenajrf  the  monl 
world  depend  tra  in  every  age,  aad 
almost  in  every  oonntij,  combined  in 
some  different  proportion  ;  so  that  it 
is  scarcely  to  be  eipeeted  that  tbe 
general  resOlt  of  thetn  eil  should  con- 
form very  aloeely,  in  its  detrils  at 
least,  to  any  nniformly  ytognmAte 
series.  And  all  gener^Moona  irtlieh 
affirm  that  Bunkind  have  ■  tsodettoy 
to  grow  better,  or  wors^  ri«hM  or 
poorer,  more  cnltivated  or  uoM  barbd- 
rous  ;  that  population  inerearoi  fMter 
than  anbsistence,  at  sabalttetKe  than 
population  i  that  hsqiuriity  of  foiiane 
has  a,  tendeuoy  to  inereaas  or  to  bresJc 
down,  and  tbe  like — piopoHltioo*  of 
consideralde  valbe  as  empirical  laM 
within  certain  (but  genenUly  rather 
narrow)  limits — are  in  reality  tme  or 
false  according  to  times  and  cironm- 

What  we  have  said  of  emptricn] 
geneisliaattans  frooi  times  piast  to 
times  still  to  come,  holds  eqnally  trlle 
of  similia  generatiratinns  from  prcaent 
times  to  timee  past ;  When  persons 
whose  BCqnauitance  with  moral  add 
social  faais  is  confined  to  their  own 
age,  take  the  men  and  the  thingi  of 
that  age  for  tbe  type  of  men  and 
things  in  general,  and  apply  Witiioat 
scruple  to  the  interpretation  of  tbe 
events  of  history  the  empirioiU  laws 
which  represent  sufBdenUy  for  drily 
guidance  the  common  phenoineMt  of 
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hamBn  nature  at  that  time  and  in 
that  parUcular  state  of  society.  If 
examples  are  wanted,  almost  ever; 
histerieiJ  worli,  until  a  ven  recent 
period,  abounded  in  Uienu  The  same 
may  be  aaid  of  those  who  generalise 
empirically  ftom  the  people  of  their 
own  conntry  to  the  people  of  other 


jadged,  and  acted  everywher 


§  5.  In  the  foregoing  instanceB,  the 
distinction  a  confounded  between  em- 
pirical laws,  which  express  merely 
the  customary  order  of  the  sucoesBion 
of  effects,  and  the  laws  of  causation 
on  which  the  efiecU  depend.  There 
may,  however,  be  incorrect  generali- 
sation when  this  mistake  is  not  com- 
mitted )  when  the  inrestigation  takes 
its  proper  diiection,  that  of  causes, 
and  the  reaiilt  erroneously  obtained 
purports  to  be  a  really  causal  law. 

The  most  vulgar  form  of  this  fal- 
lacy is  that  which  is  commonly  called 
jnwi  hoe,  ergo  propter  hoc,  or  cum  Am, 
frgo  pnfpitr  hoc  As  when  it  was  in- 
ferred that  England  owed  her  indus- 
trial pre-eminence  to  her  restrictions 
on  commeree  ;  as  when  the  old  school 
of  financiers  .and  some  speculative 
writers  maintained  that  the  natipnol 
debt  was  one  of  the  causes  of  national 
prospedty  ;  as  when  the  excellenoe  of 
the  Church,  of  the  Houses  of  Lords 
nnd  Commons,  of  the  procedure  of  the 
law  courts,  &c,  were  inferred  from 
the  mere  fact  that  the  country  had 
proniered  under  them.  In  such  caaes 
as  these,  if  it  can  be  rendered  pro- 
bable by  other  evidence  that  the  sup- 
posed causes  have  some  tendency  to 
produce  the  effect  ascribed  to  them, 
the  fact  of  its  having  been  produced, 
though  only  in  one  instaooe,  is  of 
some  value  as  a  verification  by  spe- 
cilia  experience  ;  but  in  itself  it  goes 
scarcely  nny  way  at  all  towards  estab- 
lishing such  a  tendency,  since,  admit- 
ting the  effect,  a  hundred  other  ante- 
cedents could  show  tn  equally  strong 
title  of  that  kind  to  be  considered  as 


thect 


In  these  examples  we  see  bod 
generalisation  d  yoftmori,  or  empiri- 
cism properly  so  called  :  causation  in- 
ferred from  casual  conjunction,  with- 
out either  due  elimination,  or  any 
presumption  arising  from  known  pro- 
perties of  the  Bii]^(sed  ^ent  Eut 
bad  generalisation  A  priori  is  fully 
as  common,  which  is  properly  called 
false  theory ;  conclusions  drawn,  by 
way  of  deduction,  front  properties  of 
some  one  agent  which  is  known  or 
supposed  to  be  present,  all  other  co- 
existing agents  Iwtng  overlooked.  As 
the  former  is  the  error  of  sheer  ig- 
norance, so  the  latter  is  especially 
that  of  semi-instructed  minds,  and  is 
mainly  committed  in  attempting  to 
explain  complicated  phenomena  by  a 
simpler  theory  than  their  nature  ad- 
mits of.  As  when  one  scliool  of  phy- 
---- —  sought  for  the  universal  prin- 


"len 


morbid  viscidity  of  the  blood,"  and 
imputing  most  bodily  derangements 
to  mechanical  obetructions,  thonght 
to  cure  them  by  meehanicol  reme- 
dies ;  *  while  another,  the  chemical 
school,  "acknowledged  no  soui^  of 
disease  but  the  presence  of  some  bos- 
tile  acid  or  alkali,  or  some  deranged 
condition  in  the  chemical  composi- 
tion of  the  fluid  or  solid  parts,"  and 
conceived,  therefore,  that  "all  reme- 
dies must  act  by  producing  chemical 
changes  in  the  body.  WefindToume- 
fort  busily  engaged  in  testing  every 
■  "TIiuB  Fourcroy,"  ssys  Dr.  Pari",  "ei- 


;>ectQe  gravltr,  and  the  advo< 


apeciao  pt .._  — 

dDctrine  fftvourad  th«  geuflTol  iutrodMCl 

of  the  preparations  or  Iron,  especially  In 
MhirruH  ofthe  splesn  or  liver,  upon  the 
same  hypothetloAl  prtndpLe ;  for,  ny  tbey, 
whatever  Is  most  foroible  In  nraevlng  tbH 


III  times  speciOcally  hen- 


and  practlsBd."— PAami 
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vegetable  juice,  ia  order  to  discover 
in  it  some  tracen  of  an  acid  or  alkaline 
ingredient,  which  might  confer  npon 
itmedicinalactivity.  The  fat»l  erron 
ioto  which  such  an  hypotbeais  was 
liable  to  betray  the  practitioner  re- 
ceived an  awfid  illnatratian  in  the 
history  of  the  memorable  feyer  that 
raged  at  Leyden  in  the  yeu'  1699, 
and  which  cwiuigned  two-thirds  of 
the  popniatioa  of  that  city  to  an  un- 
timely grare ;  an  event  which  in  a 
(,Teat  meaanre  depended  upon  the 
Professor  Sylviui  de  la  Boe,  who 
having  juat  embraced  the  chemical 
doctrines  oE  Van  Helroont,  assigned 
the  origin  of  the  distemper  to  a  pre- 
Tuling  acid,  and  declared  that  its 
core  oould  alone  [only]  be  effected  by 
the  oopious  administration  of  absor- 


Theee  aberrations  in  medical  theory 
have  their  oiact  parallels  in  politics. 
AJI  the  doctrines  which  ascribe  ab- 
solute goodnesti  to  particular  forms 
of  government,  particular  social  ar- 
rangements, and  even  to  particular 
modes  of  education,  without  reference 
to  thn  state  of  civilisation  and  the 
various  distinguishing  characters  of 
the  society  for  which  they  are  in- 
tended, are  open  to  the  some  objec- 
tion— that  of  assuming  one  class  of 
influencing  circumstanoea  to  be  the 
paramount  rulers  of  phenomena  which 
depend  in  an  equatj>r  greater  degree 


>  which  we  may 

dse  Analogies. 

distinguished 

Bated  of  by  the 


at  best  only  admissible  ns  an  Incon- 
clusive presumption  where  real  proof 
is  unattainable. 

An  aigument  fmm  analogy   ia    sn 
inference  that  what  is  true  in  &  cer- 

be  somewhat  similar,  but  not  known 
to  be  exactly  parallel,  that  is,  to  be 
similar  in  all  the  material  circnm- 
stancee.  An  object  has  the  property 
B ;  another  object  is  not  known  to 
have  that  property,  but  resembles 
the  first  in  a  property  A,  not  known 
to  be  connected  with  B ;  and  tba 
cnncloaioo  to  which  the  analc^y 
points  is  that  this  object  has  the 
property  B  also:  As,  tor  example, 
that  the  plonete  are  inhalNt«d  becwisa 
the  earth  is  so.  The  planets  reeem- 
ble  the  earth  in  descrilnng  elliptical 
orluts  round  the  sun,  in  being  At- 
tracted by  it  and  by  one  another,  in 
being  nearly  spherical,  revolving  on 
their  axes,  &c,  and,  as  we  have  now 
reason  to  believe  from  the  revelations 
of  the  spectroscope,  are  composed,  in 
great  part  at  least,  of  similar  mate- 
rials ;  but  it  is  not  known  that  any  of 
these  properties,  or  all  of  them  to- 
gether, are  the  conditions  on  which 
the  poeseesion  of  inhalntants  is  de- 
pendent, or  are  marks  of  those  condi- 
tions. Nevertheless,  BO  long  as  we 
do  not  know  what  the  conditions  are, 
they  moj  be  connected  by  some  law 
o£  nature  with  those  common  proper- 
ties ;  and  to  the  extent  of  that  possi- 
bility the  planets  are  more  likely  to 
be  inhabited  than  if  they  did  not  re- 
semble the  earth  at  alL  This  non- 
assignable and  generally  small  in- 
crease of  probability  beyond  what 
would  otherwise  eiiEt  ia  all  the  evi- 
dence which  a  conclusion  can  derive 
from  analogy.  For  if  we  have  (he 
slightest  reason  to  snppoee  any  real 
connection  between  the  two  proper- 
ties A  and  B,  the  argument  Is  ho 
longer  one  of  anoli^.  If.  it  had 
been  ascertained  (I  purposely  put  Ml 
absurd  supposition)  that  there  was  a 
connection  by  catoation  between  the 
fact  of  revolving  on  an  axis  and 
the  existence  irf  animated  beiugs,  or 
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if  there  were  any  reasonable  ground 
fur  evBOBU^leotingeuoha  connection, 
a  probability  would  arise  of  the  exist- 
ence  of  iuhabitants  in  the  planets, 
which  might  be  of  any  degree  of 
Btrength,  up  to  a  complete  induction; 
but  we  should  then  infer  the  fact 
from  tbe  ascertained  or  presumed 
law  of  causation,  and  not  from  the 
onali^j  of  the  earth. 

Tbe  name  analogy,  however,  is 
sometimee  employed  by  extension  to 
denote  those  afgumenta  of  an  induc- 
tive character,  but  not  amounting  to 
a  real  induction,  which  are  employed 
to  strengthen  ^e  argument  drawn 
from  a  simple  resemblance.  Though 
A,  tbe  property  oommon  to  the  two 
coses,  cannot  be  shown  to  be  the  cause 
or  effect  of  B,  the  analogical  reasoner 
will  endeavonr  to  show  that  there  is 
■ome  lea  dose  decree  of  connection 
between  them  ;  that  A  is  one  of  a  set 
of  conditione  from  whicb,  when  all 
united,  B  would  rwnlt ;  or  is  an  ooca- 
Biooal  effect  of  some  cause  which  has 
been  known  also  to  produce  B ;  and 
the  like.  Any  of  which  things,  if 
shown,  would  render  the  eiistence  of 
IS  by  BO  much  more  probable  than  if 
there  bad  not  been  even  that  amount 
of  known  connection  between  B  and  A, 

Now  an  error  or  fallacy  of  analogy 
may  occur  in  two  ways.  Sometimes 
it  consists  in  employing  an  argument 
of  either  of  the  above  kinds,  with  cor- 
rectness indeed,  but  overrating  its 
probative  force.  This  very  common 
aberration  is  sometimes  supposed  to 
be  particulaiiy  incident  to  persons 
distinguished  for  their  imagination ; 
but  in  Kslity  it  is  the  characteristic 
intellectual  vioe  of  those  whose  ima- 
ginations ore  barren,  either  from  want 
of  exercise,  natural  defect,  or  the  nar- 
rovmeea  of  their  range  of  Ideas.  To 
sDch  minds  objects  present  themselves 
clothed  in  but  few  properties  ;  and  as, 
therefore,  few  analogies  between  one 
object  and  another  occur  to  them,  they 
almost  invariably  overrate  tbe  degree 
of  importance  of  those  f^w  ;  while  one 
whose  fancy  takes  a  wider  range  per- 
ceive* and  remembers  so  many  oimIo- 


that 


to  oonfiicting  conclusions, 
likely  (o  lay 


much  1 


undue  stress  on  any  of  them, 
always  find  that  those  are  the  greatest 
slaves  to  metaphorical  language  who 
have  but  one  set  of  metaphors. 

But  this  is  only  one  of  the  modes 
of  error  in  the  employment  of  argu- 
menls  of  analogy.  There  is  aootber, 
more  properly  deserving'  the  name  of 
fallacy,  namely,  when  I'osemblance  in 
one  point  is  inferred  from  resemblance 
in  another  point,  though  there  is  not 
only  no  evidence  to  connect  the  two 
circumstances  by  way  of  causation, 
but  the  evidence  tends  positively  to 
disconnect  thenL  This  is  properly 
tbe  Fallacy  of  False  Analogies. 

As  a  first  instance,  we  may  cite 
that  favourite  argument  in  defence  of 
absolute  power  drawn  from  the  atta. 
logy  of  paternal  government  in  a 
family,  which  government,  however 
mnch  in  need  of  control,  is  not  and 
cannot  be  oontrolled  by  the  children 
themselves,  while  tbey  remain  cbil. 
dron.  Paternal  government,  says  the 
argument,  works  well,  therefore  de- 
spotic goveniment  in  a  state  will 
work  well.  I  waive,  as  not  pertinent 
in  this  plaoe,  alt  that  ooiild  be  said  in 
qualiiioatiun  of  the  alleged  excellence 
of  paternal  government  However 
this  might  be,  the  argument  from  the 
family  to  the  state  would  iiot  the  less 
proceed  on  a  false  analogy,  implying 
that  the  beneficial  working  of  parental 
government  depends,  in  tbe  family, 
on  the  only  point  which  it  has  in  com- 
mon with  political  despotism,  namely, 
irresponsibility.  Whereas  it  dependi*, 
when  real,  not  on  tliat,  but  on  two 
other  circumstances  of  the  case,  the 
affection  of  the  parent  for  the  chil. 
dnm,  and  the  superiority  of  tbe  parent 
in  wisdom  and  ejcperience ;  neither 
of  which  properties  can  be  reckoned 
oQ,  or  are  at  all  likely  to  exist,  be- 
tween a  political  despot  and  his  sub- 
jects ;  and  when  either  of  these  cir- 
cumstanoes  fails  even  in  the  family, 
and  the  influenoe  of  the  irreqwnsi- 
bility  is  allowed  to  work  UDCon«cted, 
the  result  is  anything  but  good 
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emineiiL    This,  therefore, 
analogy. 

Another  example  is  the  not  un- 
eommoD  du^um,  that  bodies  politio 
ha*e  youth,  maturity,  old  age,  and 
death,  like  bodiea  natural ;  that  after 
a  certain  duration  of  prosperity,  they 
tend  spontaneously  to  decay.  This 
also  la  a  false  analogy,  because  the 
decay  of  the  vital  powers  in  an  an ' 
mated  body  canbedietinotly  traced 
the  iiaturat  progreaa  of  those  vei 
changea  of  structute  wbich,  in  thafr 
earlier  stagey  constitute  ita  growth 
to  maturity  j  while  in  the  body  politic 
the  progrsss  of  those  changes  eonnot, 
genenlly  speakiug.  hare  any  eCFect 
but  the  Btill  {urtbier  continuance  of 
growth :  it  is  the  stoppage  of  that 
progrea^  and  tbe  aommeneenient  of 
retrogressioD,  that  idone  would  eon- 
Mitute  decay.  Bodies  politic  die,  but 
it  is  of  disciue  or  violent  death ;  they 
hsve  DO  old  age. 

The  fcdlowlng  sentence  fnnn  Hook- 
er's Eedtiuutical  Politi/  is  an  isstanoe 
of  a  falie  analogy  from  physical  bodies 
to  what  are  called  bodies  politio  ;  "As 
there  could  be  in  natural  bodies  no 
tnotion  of  anything  unless  there  were 
some  which  nioteth  all  things,  and 
continueth  immoTabIa  i  even  so  in 
politic  societies  there  must  bs  some 
unpunisbable,  or  eise  no  man  shall 
■uDer  punishment."  There  is  a  double 
fallacy  here,  for  not  only  tbe  analogy, 
but  the  premise  from  which  it  is 
drawn,  is  untenable.  The  notion 
that  thero  must  be  sonietbing  im- 
moTable  which  moves  all  other  things, 
is  the  whole  scholastic  error  of  a  pri- 
mum  mobUe, 

The  following  instance  I  qnote  from 
Alchbiahop  Whately's  SJietorie  :  "  It 
would  be  admitted  that  a  great  and 
permanent  diminution  in  the  quantity 
of  some  useful  commodity,  such  as 
com,  or  coal,  or  iron,  throughout  the 
world,  would  be  a  serious  and  lasting 
loss  ;  and  ^ain,  that  if  the  fields  and 
coal-mines  yielded  regularly  double 
quantltiea,  with  the  same  labour,  we 
should  be  BO  much  tbe  richer  ;  hence 
It  inigbt  be  inferred,  that  if  the  quan- 


'  iity  of  gold  and  silver  in  the  world 
were  diminished  one-half,  or  were 
doabled,  like  results  would  follow; 
tbe  utility  of  these  metal^   for  tlie 

'  purposes  of  coin,  being  very  great 
Now  there  are  many  points  of  re- 
sembUoca  and  many  of  difierenoe, 
between  tbe  preciom  metals  <hi  the 
one  hand,  and  com,  ooal,  ftc,  on  the 
other ;  but  the  important  circnm- 
stanos  to  tbe  supposed  at^ioent  is, 
that  the  vtUiti/  of  gold  and  silver  (as 
coin,  which  i^  far  the  chief)  eUpendt 
on  llieir  ndut,  which  is  regulated  by 
their  scarcity ;  or  rather,  to  apeak 
strictly,  by  ttie  dJiBcutty  of  ohtainii^ 
them  ;  whereas,  if  com  and  goal  were 
ten  times  as  abundant,  (tt.  more 
easily  obtained,)  a  bnlbel  of  either 
would  stm  be  as  nseful  as  now.  But 
if  it  were  twice  as  easy  to  procure 
gold  as  it  i^  a  socere^  weuid  be 
twine  as  la^e  i  if  oidy  half  as  ^u^ 
it  would  be  of  the  sise  of  a  haJf- 
soTsreign,  audthis  (besides  the  trifl- 
ing circunratance  of  the  obe^nHsa  or 
deamesB  of  gold  ornaments)  wonld 
be  alL  the  difference.  The  analogy, 
therefore,  fuls  in  tbe  point  esaeDUid 
to  tbe  a^umenl" 

Tbe  same  auUioT  notices,  ^ter 
Bishop  Copleston,  the  ease  of  Ftiat 
Analogy  which  consists  in  inferring 
from  the  similarity  in  many  respects 
between  Hie  metropolis  of  B  aoontry 
and  the  heart  of  the  animri  body, 
that  the  increased  size  of  the  metro- 
polis is  a  disease. 

Some  of  the  false  analogiot  <m  whieh 
systems  of  phjsitH  wore  oonGdently 
grounded  in  the  time  of  tbe  Greek 
philosiqihers,  are  such  as  we  bow  «all 
f  anoif  ol,  not  that  the  resemUoDeeB  are 
not  often  real,  but  that  it  is  long  since 
any  one  has  been  inclined  to  draw 
from  them  the  inferences  whioh  were 
then  drawn.  Snch,  for  fnrtanoe,  are 
the  curious  speculations  of  the  Pytbo- 
goreans  on  the  subject  of  numbers. 
Finding  that  the  distances  of  the 
planets  bore  and  seenked  to  bear  to 
one  another  a  proportion  not  vairyiag 
much  from  that  of  tbe  divisions  <rf 
the  monoobord,  they  inferred  Ittm  It 
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the  existence  of  an  inaudible  miuic, 
that  of  the  Gpheres :  as  if  the 
of  a  liarp  had  depended  aoltly  ' 
numerical  proportioiu,  and 
material,  nor  even  on  the  e: 
any  material — any  etariiigB  at  all.  It 
has  been  similarly  imagined  that  cer- 
btin  combinationa  of  numbers,  which 
neie  found  to  prevail  in  some  natora! 
pbenomeBB,  muet  run  throogh 
whole  of  nature  :  as  that  there  a 
be  four  elementa,  because  there 
four  poaalbla  oomUiiatioDB  of  hot 
cold,  wet  and  dry  :  Uiat  there  must 
be  seven  planets,  because  there  were 
seven  metola,  and  even  beoause  there 
were  seven  days  of  the  week,  Kepler 
himself  thought  that  there  eould  he 
only  silt  planets  because  there  were 
only  five  regular  solids.  With  these 
we  may  clasa  ths  reasonings,  so  com- 
mon in  the  speculations  of  the  an- 
cients, founded-  on  a  supposed  perfee- 
1  ion  in  nature ;  meaning  by  nature 
the  oDstomary  order  of  evente  as  they 
tahe  place  ei  themselves  without 
haman  interf«eiioe.  This  also  ia  a 
rude  giiesa  at  mi  analogy  supposed  to 
pervade  all  phenomena,  however  dis- 
simUar.  Since  what  was  thought  to 
be  perfection  appeared  to  obtaiii  in 
some  phenomena,  it  was  inferred  (in 
oppositiiHi  to  the  plainest  evidenos)  to 
obtain  in  all.  "We  always  suppose 
that  which  is  better  to  take  place  in 
nature,  if  it  be  poaaible,"  says  Aris- 
totle (  and  the  vaguest  uid  most 
heterogeneous  qualities  being  con- 
foimded  together  under  the  notion  of 
being  MUi;  there  was  no  limit  to  the 
wildnesa  of  the  inferences.  Thus, 
beeaose  the  heavenly  bodies  were 
"perfect,"  they  must  move  in  circles 
and  uniformly,  For  "they"  (the 
Pythagoreans)  "would  not  allow,'' 
Bays  GeminuB,*  "of  anysoch  disorder 
among  divine  and  eternal  things,  as 
that  they  should  sometimes  move 
quicker  and  sometimes  slower,  and 
Bometimea  stand  still;  for  no  one  wonld 
tolerate  such  anomaly  in  the  move- 
ments even  of  a  man,  who  wa4  decent 
•  I  quote  from  Dr.  WhBwell's  Uitl.  Ind, 


andorderly.  The  occasions  of  lite,  how- 
ever, are  often  reasons  for  men  going 
quicker  or  slower;  but  in  the  incor- 
i-nptibla  nature  of  the  stars,  it  is  not 
possible  that  any  cause  can  be  alleged 
of  quickness  or  sbiwneis."  It  is  seek- 
ing an  argument  of  analogy  veiy  far 
to  suppose  that  the  stars  must  observe 
the  rules  of  deoorum  in  gait  and  car- 
riage, prescribed  for  themselves  by 
the  long-bearded  philoaophers  sati- 
rised t>y  Lucian. 

As  late  as  the  Copemtcan  contro- 
veray  it  was  ui^ed  as  an  argument  in 
favour  of  the  true  theory  of  the  solar 
system,  that  it  placed  the  fire,  the 
noblest  element,  in  the  centre  of  the 
univeme.  This  was  a  remnant  of  the 
notion  that  the  order  of  nature  mu^t 
be  perfect,  and  that  perfeotien  oon- 
sisted  in  conformity  to  rules  of  pre- 
cedency in  dignity,  either  real  or  eon- 
ventionaL  Again,  reverting  to  num- 
bers :  oertaiu  numbers  were  perfect, 
therefore  those  numbers  must  obtain 
in  the  great  phenomena  of  nature. 
Six  was  a  perfect  number,  thai  is, 
equal  to  the  sum  of  all  its  faotors ; 
an  additional  reason  why  there  must 
be  eiactly  six  planets.  The  Pythago- 
reans, on  the  other  band,  attributed 
perfection  to  the  number  ten ;  but 
agreed  In  thinking  that  the  perfect 
number  must  be  somehow  realised  in 
the  heavens :  and  knowing  only  of 
nine  heavenly  bodies,  tt>  make  up 
the  enumeration,  they  asserted  "  that 
there  was  an  a7\iv:hlli/>n  or  counter- 
earth  on  the  other  side  of  the  sun, 
invisible  to  ns."*  Even  Huygena 
was  persuaded  that  when  the  number 
of  ths  heavenly  bddies  had  reached 


could  I 


t   admit  of   I 


further  increase.  Creative  power 
oould  not  go  beyond  that  sacred 
number. 

Some  cuiioua  instances  of  false 
anolc^y  are  to  be  found  in  the  aigu. 
ments  of  the  Stcdca  to  prove  the 
equality  oE  all  crimes,  and  the  iqatl 
wretchednesB  of  all  who  had  not  re. 
alised  theii  idea  of  petfiMt  virtue. 


■  JHfl.  /ad.  Be.,  t  jl. 
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Cicero,  towards  the  cnil  of  hU  Fourth 
Book  De  Finibui,  etUxa  some  of  these 
OS  follows.  "Ut  inquit,  in  fidjbus 
plurimiit,  si  nulla  earum 


which  Cicero  himself  aptly 
"leqOB  contingit  omnjbufi  fidibua,  ui 
iiicontent»  aint ;  illud  non  continuo, 
ut  teqne  IncontentES."  The  Stoic  re- 
Bnmea  :  "Uteiiim,  inquit,  gubemator 
leque  peccat,  si  pulearum  naveni  ever- 
lit,  et  si  auri ;  itttu  Kque  peccat  qui 
TOrentem,  et  qui  acrvum,  injurlH  ver- 
berat ;  "  assuniing,  that  because  the 
magnitada  of  the  interest  at  stalce 
inalies  no  difference  In  the  mere  de- 
fect of  skill,  it  can  make  none  in  the 
moral  defect :  a  false  analogy.  Again, 
"Qdis  ignorat,  si  plurce  ex  altoemer- 
gere  velint,  prapius  fore  cos  quidem 
ad  respirandum,  qui  ad  suuimam 
jam  aquam  sppmpinquant,  sed  nihilo 
magis  respirare  posse,  quam  eos,  qui 
sunt  in  profuudo  ?  Nihil  ei^  odju- 
vat  procedere,  et  progredi  in  virtute, 
quominuB  miBerrimus  sit,  antequain 
ad  earn  perrenerit,  quoniam  in  aquA 
nihil  adjuvat :  et  quoniam  catuli,  qui 
jam  despecturi  sunt,  cseci  Kque,  et  ii 
qui  modo  tiati ;  Flatonem  quoque  ne- 
cease  est,  quoniam  nondum  videbat 
sapientiMn,  ffique  oecom  animo,  : 
Fhalarim  ^ieee."  Oicero,  in  his  ov 
person,  combats  these  false  sn^ogi 
b;  other  analogies  tending  to  t 
opposite  conclusion.  "Ista  similia 
non  sunt.  Cata  ....  Ilia  sunt  sim- 
ilia ;  hebes  acies  est  cuipiam  oco- 
lorum  :  o(«wm  alius  languescit :  hi 
curatione  adhibits  levantur  in  dies  ; 
alter  valet  plus  quotidie  :  alter  videt. 
Hi  similes  sunt  omnibus,  qui  virtuti 
student;  levantur  vitiia,  levantur erro- 

§  7.  In  tliesB  and  ail  other  argu- 
menta  drawn  from  remote  analogies, 
and  from  metaphors,  which  are  cases 
of  analogy,  it  is  apparent  (especially 
when  we  ctmsider  the  eitreme  fae"" 
of  rsisiog  up  contrary  aodogies 


conflictingmetaphors)thatsofar  from 
the  metaphor  or  analogy  proving  any- 
"  '  g,  the  applicability  of  the  meta- 
is  the  very  thiug  to  be  made 
It  has  to  be  shown  that  in  the 
cases  asserted  to  be  analogous, 
same  law  ia  really  operating  ; 
that  between  the  known  resemblance 
.nd  the  inferred  one  there  is  some 
onnection  by  means  of  causation. 
Cicero  and  Cato  might  have  bandied 
opposite  analogies  for  ever  ;  it  rested 
with  each  of  them  to  prove  by  just 
induction,  or  at  least  to  render  pro- 
bable, that  the  case  resembled  the 
one  set  of  au^ogona  cases  and  not 
the  other,  in  the  circumstances  on 
which  the  disputed  question  realty 
hinged.  Metaphors,  for  the  moat 
part,  therefore,  assume  the  propori- 
ttoD  which  they  are  brought  to  prore: 
their  use  is,  to  aid  the  apprehension 
of  it ;  to  make  clearly  and  vividly 
comprehended  what  it  ia  that  the 
person  who  employs  the  metaphor  is 
proposing  to  make  out ;  and  some- 
times also,  by  what  media  he  pro- 
poses to  do  BO.  For  an  apt  metaphor, 
though  it  cannot  prove,  often  suggesta 
the  proof. 

For  instance,  when  D'Alembert  (I 
believe)  remarked  that  in  certain 
governments,  only  two  oreatnres  find 
their  way  to  the  highest  places,  the 
eagle  and  the  serpent ;  the  metaphor 
not  only  conveys  with  great  vividness 
the  assertion  intended,  but  contributes 
towards  subatantiating  it,  by  auggest- 
ing,  in  a  lively  manner,  the  means  by 
which  the  two  opposite  characters  thus 
typiSed  effect  their  rise.  When  it  is 
aaid  that  a  certain  person  misunder- 
stands another  becouae  the  lesser  of 
two  objects  cannot  comprehend  the 
greater,  the  application  of  what  is 
tme  in  the  literal  sense  of  the  word 
cojnprehfjid,  to  its  metaphorical  sense, 
points  to  the  foot  which  ia  the  ground 
and  juatiiication  of  the  assertion,  viz. 
that  one  mind  cannot  thoroughly 
understand  another  untees  it  can  con- 
tain it  in  itself,  that  is,  unless  it  pos- 
sesBOB  all  that  ia  contained  in  the 
other.     When  it  ia  urged  as  an  argn- 
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ment  fot  edncsitiim,  that  if  the  soil  is 
left  uncultivated,  weeds  will  spring 
up,  the  toetaphor,  thoagh  no  proo^ 
but  a  statement  of  tbe  tbing  to  be 
proved,  states  it  in  terms  which,  by 
aui^geatiug  a  parallel  case,  put  the 
mind  npoD  the  track  of  the  real  proof. 
For  the  reason  why  weeda  grow  in  an 
uncultivated  soil  is  that  the  seeds  of 
worthless  products  exist  eveiywhere, 
and  can  germinate  and  grow  in  almost 
all  circumstances,  while  the  reverse  is 
the  case  with  those  which  are  valu- 
able ;  and  this  being  equally  true  of 
mental  products,  this  mode  of  cjonvej- 
ing  an  atgument,  independently  of  its 
rhctnrical  advantages,  has  a  lineal 
value,  since  it  not  only  suggests  the 
grounds  of  the  conclusion,  but  points 

have  been  found,  or  at  lea^t  deemed  to 
be,  sufficient 

On  the  other  hand,  when  Bacon, 
who  is  equally  conspicuous  in  the  use 
and  abuse  of  figurative  illustration, 
says  that  the  stream  of  time  has 
brought  down  to  us  only  the  least 
valuable  part  of  the  writings  of  the 
ancients,  as  a  rtver  carries  froth  and 
straws  floating  on  its  surface,  while 
more  weighty  objects  sink  to  the  bot- 
tom ;  this,  even  if  the  assertion  illus- 
trated by  it  were  true,  would  be  no 
good  illustration,  there  being  no  parity 
of  cause.  The  levity  by  which  sub- 
stances float  on  a  stream,  and  the 
synonymous    with 


otbing 


mon  except  the  name  ;  and  (to  show 
how  little  value  there  is  in  the  meta- 
phor) we  need  only  change  the  word 
into  buoyaney,  to  turn  the  semblance 
of  argument  involved  in  Bacon's  illus- 
tration against  himself. 

A  metaphor,  then,  is  not  to  be  con- 
sidered as  on  argument,  but  na  an 
assertion  that  an  argument  exists ; 
that  a  parity  subsists  between  the  caee 
from  which  the  metaphor  is  drawn 
and  that  to  which  it  is  a[n)1ied.  This 
parity  may  exist  though  the  two  cases 
be  apparently  very  remote  from  one 
Another  ;  the  only  resemblance  eiist- 
iiijj  between  them  may  be  a  resem- 


blance of  relations,  an  analogy  iu 
Ferguson's  and  Archbishop  Whately's 
sense :  as  in  the  preceding  instance. 
In  which  an  illustration  from  agricul- 
ture was  applied  to  mental  cultiva- 

g  8.  To  tenainate  the  subject  of 
Fallacies  of  Generalisation,  it  re- 
mains to  be  said  that  the  most  fer- 
tile source  of  them  is  bad  classifica- 
tion :  bringing  together  in  one  group, 
and  under  one  name,  things  which 
have  no  common  properties,  or  none 
but  such  as  are  too  unimportant  to 
allow  general  propositions  of  any  con- 
siderable value  to  be  made  respecting 
the  class.  Tbe  misleading  effect  is 
greatest  when  a  word  which  in  com- 
mon use  expresses  some  definite  fact 
is  extended  by  slight  links  of  connec- 
tion to  coses  in  which  that  fact  doen 
not  exist,  but  some  other  or  others, 
only  slightly  resembling  it  Thus 
Bacon,"  in  speaking  of  the  Idola  or 
Fallacies  arising  from  notions  Cnitcrc 
tt  iniequaliter  d  'tbut  ab^rada,  exem- 
plifies them  by  the  notion  of  Humi- 
dum  or  Wet,  so  familiar  in  the  physics 
of  antiquity  and  of  the  Middle  Ages. 
"Invenieturverbumistud,  Humidum 
nihil  aliud  quam  nota  confusa  diver- 
sarum  aotlonum,  quie  nullam  con- 
stantiam  aut  reductjonem  patiuntur. 
Significat  enim,  et  quod  circa  aliud 
corpus  facile  aeeircunjfundit ;  etquod 
in  se  est  indetemiinablle,  nee  con- 
sistere  potest :  et  quod  facile  cedit 
undique  ;  et  quod  facile  se  dividit  et 
dispergit ;  et  quod  facile  se  unit  et 
colligit ;  et  quod  facile  fluit,  et  in 
motu  ponitur ;  et  quod  alteri  corpori 
facile  adhteret,  idque  madefacit ;  et 
quod  facile  reducitur  in  liquidum, 
sive  coUiqiiatur,  cum  autea  consiete. 
let.  Itaque  quum  ad  hujua  nominia 
pnedicationem  et  impositionem  ven- 
tmn  sit ;  si  alia  accipias,  flamma 
humida  est ;  si  alia  Hcdpias,  Her 
humidus  non  est ;  id  alio,  pulvis  mi 
nutus  humidus  est ;  si  alin,  vitruni 
humidum    est ;    ut   facile    appai-est. 
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iatom  notionem  ex  squ&  tautum,  et 
cuiutnimibuB  et  vuigaiibus  liquaribas, 
absque  ulli  debitS  verificatione,  te- 
mere  abstracttLin  esse." 

Bacon  hiueelf  ia  not  exempt  from  a 
Bimilnr  accuHation  when  intjuiring  into 
the  uatiirK  of  heat  i  where  be  occa- 
sionally proceeds  like  odS  who,  seek- 
ing for  the  cause  of  hardueag,  after 
exaininin);  that  qii^ty  in  iron,  flint, 
and  diamond,  ahould  expect  to  fiud 
that  it  is  somethiug  which  can  he 
tr&ctd  bAbo  in  hard  w 
knot,  and  a  hard  heart. 

The  word  «it?ioii  in  tiie  Greek  phi- 
loeophy,  and  the  words  Generation 
and  ComiptioD,  both  then  and  long 
afterwards,  denoted  such  a  multitude 
of  heterogeneoaa  phenomena,  that  any 
attempt  at  philosophising  in  which 
those  worda  ivere  used  was  almost  as 
necessarily  abortive  as  if  the  word 
hard  had  been  taken  to  denote  a  class 
inclndiog  all  the  things  mentioned 
above.  Kii/tjan,  for  instance,  which 
properly  signified  motion,  was  token 
to  denote  not  only  all  motion,  but 
even  all  change;  dXXodiwtt  being  re- 
cognised as  one  ot  the  modes  of 
Kfnjirit.  The  effect  was,  to  connect 
with  every  form  of  i\\olui<rts  or 
change,  ideas  drawn  from  motion  io 
the  proper  and  literal  sense,  and 
w^iich  had  no  real  connection 
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any  other  kind  of  Kitniin!  than  that. 
Aristotle  and  Plato  laboured  under  a 
continual  embarrassment  from  this 
miauae  of  terms.  But  if  we  proceed 
further  in  Uiis  direction  we  shall  en- 
croach upon  the  Fallacy  of  Ambiguity, 
which  belongs  to  a  different  class,  the 
last  in  ordisr  of  iiur  claasificatii«,  JaJ- 
laciea  of  Confusion. 


CHAPTER  VI, 


i 


%  I.  Wb  have  now,  in  our  progress 
through  the  classes  of  Fallacies,  ar- 
rived at  tboae  to  which,  in  the  com- 
mon books  of  logic,  the  appellation  in 


ratioc 

inveetigation  of  truth.  Of  these  tal- 
laciea  it  ia  the  less  necessary  for  ua 
to  insist  at  any  length,  as  they  haT« 
been  most  satisfactorily  treated  in  « 
work  familiar  to  ^most  all,  in  this 
country  at  least,  who  fed  any  In- 
terest in  these  speculations.  Arch- 
bishop Whately's  Logic.  Against  tbo 
more  obvious  forms  of  tiiis  dass  of 
fallacies,  the  rules  of  the  syllogism 
are  a  complete  protection.  Not  (aa 
we  have  so  often  said)  tiiat  ratiodna- 
tion  cannot  bs  good  unless  it  be  ijt 
the  form  ot  a  syUogism ;  but  that,  by 
showing  it  in  that  form,  we  are  sure 
to  discover  if  it  be  bad,  or  at  least  if 
it  contain  any  fallacy  of  this  cltus. 

§  2.  Among  Fallacies  of  Ratiocjiia- 

tion,  we  ought  periiaps  to  include  the 

errors  committed  In  processes  which 

:   the   appearance   only,   not  Uie 


the  f^lacies  connected  w 
version  and  icquipulkncy  of  proposi- 
tions. I  believe  errora  of  this  de- 
scription  te  be  far  more  frequently 
committed  than  is  generally  sup- 
posed, or  than  tiieir  eiitreme  obvious- 
ness might  seem  to  admit  of.  For 
example,  the  simple  conversion  of  an 
universal  affirmative  proposition.  Ail 
A  are  B,  therefore  all  B  are  A,  I  take 
to  ^e  a  very  cnramon  form  of  error  : 
though  committed,  like  many  other 
fallacies,  oftenec  jn  the  silence  of 
thought  than  in  express  words,  for 
it  can  scarcely  be  clearly  enunciated 
without  being  detected.  And  so  with  - 
another  form  of  fallacy,  not  substan- 
tially different  from  the  preceding : 
the  erroneous  conversion  of  an  hypo- 
thetical proposition.  The  proper  oon- 
veise  of  an  hypothetical  proposition 
is  this  :  If  the  consequent  ba  false, 
the  antecedent  is  false ;  but  this,  If 
the  consequent  be  troe,  the  ante- 
cedent is  true,  by  no  meana  hold* 
good,  but  is  an  error  corresponding' 
to  the  simple  conversion  of  an  nni- 
versal  affirmative.     Yet  hardly  any- 
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thing  b  more  CDminon  than  for  people 
in  tbeir  privBte  tbonghts  to  draw  thi: 
inference.  As  when  the  condiuioa 
is  accepted,  which  ft  lo  often  Ib,  far 
proof  of  the  premiBes.  Tb&t  the  pre- 
'  '     '    .e  if  the  ooncludion 


L»  false 


lathe  u 


e  fouji 


dation  of  the  legitimate  mcxle  of  rea- 
soning called  redueiio  o4  abtardam. 
But  people  oontinuollj  think  and 
expresH  theinselves  aa  if  they  also 
believed  that  the  premises  cannot  be 
false  if  the  conclasion  js  true.  The 
truth,  or  supposed  truth,  of  the  in- 
ferences which  follow  from  a  doctrine, 
often  enables  it  to  find  acceptance  in 
spite  of  gross  absurdities  in  it.  How 
manyphilosophical  systems  which  had 


scarcely  any  m 


commendation 


have  beea  rec^ved  by  thoughtfnl 
because  thejr  were  eupposed  to  icuu 
addiWonal  support  to  religion,  mora- 
lity, some  favourite  view  of  politics, 
or  some  other  cherished  persuaxion ; 
not  merely  because  their  wishes  were 
thereby  enlisted  on  its  side,  but  be- 
cause its  leading  to  what  they  deemed 
sound  cont^usions  appeared  to  tbem 
a  strong  presumption  in  favour  of  its 
truth,  though  the  presumption,  when 
viewed  in  its  true  light,  amounted 
only  to  the  absence  of  that  particular 
evidence  of  falsehood  which  would 
have  resulted  from  its  leading  by  cor- 
rect inference  to  someHiipg  already 
known  to  bo  false. 

Again,  the  vety  frequent 
conduct  of  mistakiDgreveise  of  wrong 
tor  ririit,  is  the  practicai  form  of  a 
logical  error  with  reapect  to  the  Oppo- 
sition of  Propositions.  It  is  com- 
mitted for  want  of  the  habit  of  dis- 
tinguishing the  conlrari)  of  a  proposi- 
tion from  the  contradidory  of  it,  and 
of  attending  to  the  logical  canon  that 
contrary  propositions,  though  they 
cannot  both  be  true,  may  Doth  be 
false.  If  the  error  were  to  express 
n  words,  it  would  run  distinctly 


o  this  c; 


Itg, 


however,  does 

and  to  compel  it  to  ao  so  is  tn 
effectual  method  of  detecting  i 
posing  it. 


S  3-  Among  Fallacies  of  lUtiocina- 
tion  are  to  be  ranked  in  the  first  place 
^1  the  cases  of  vicious  syllogism  Itud 
down  in  the  books.  Thesegenerallyre- 
sol ve  themselves  into  having  more  than 
three  terms  to  the  syllogism,  either 
avowedly,  or  in  the  covert  mode  of  an 
undistributed  middle  term,  or  an  UU- 
cit  pToceu  of  one  of  the  two  extremes. 
It  IS  not,  indeed,  very  ea^  fully  to 
convict  an  argument  of  falling  under 
any  one  of  these  vidoos  cases  in  par- 
ticular ;  for  the  reaaon  already  mom 
than  once  referred  to,  that  the  pre- 
mises are  seldom  fomudly  set  out : 
if  they  were,  the  fallacy  vrould  impose 
upon  DiAiody  ;  and  while  they  are  not 
it  is  almost  always  to  a  certain  degree 
optional  in  wbat  manner  the  sup- 
pressed link  should  be  filled  up.  The 
rules  of  the  ayllc^sm  are  rules  for 
compelling  a  person  t«  be  aware  of 
the  whole  of  wliat  he  must  nndcrt^e 
to  defend  if  he  persista  in  maintain- 
ing hia  conclusion.  He  has  it  almost 
always  in  his  power  to  make  his  syllo- 
gism good  by  introducing  a  falaa  pre- 
mise ;  and  hence  ft  is  scarcely  ever 
possible  decidedly  to  affirm  that  any 
argument  involves  a  bad  s^ogism  : 
but  this  detracts  nothing  ^i^m  the 
value  of  the  lyllogtstic  rules,  since  St 
is  by  them  that  a  reasoner  is  compelled 
distinctly  to  make  hu  election  what 
premises  he  is  prepared  to  maintain. 
The  election  made,  there  Is  generally 
so  little  difficult  in  seeing  whether 
the  conclusion  follows  from  the  pre- 
mises set  out,  that  we  might  witbout 
much  Ic^cal  impropriety  have  merged 
this  fourth  class  of  fallacies  in  the 
fifth,  or  Faliacies  of  Oonfnsion. 

5  4.  Perhaps,  however,  the  com- 
monest and  certainly  the  most  dan- 
gerous fallaales  of  this  class,  are  those 
which  do  not  lie  tn  a  single  syiloglsm, 
but  slip  in  between  one  syllogism  and 
another  in  a  chain  of  argument,  and 
are  committed  by  ekangijig  the  pre- 
mittt.  A  proposition  Is  proved,  or  an 
acknowledged  truth  laid  down,  in  the 
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founded  not  oi 
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me  propoution, 
DUi  on  EKime  oUier,  reseinUing  it  Buffi- 
ciantlj  to  be  miBt^en  for  it.  In- 
Htancet  of  thie  fallacy  will  be  fouad 
in  almoat  nil  the  Higumentatiie  din- 
coutBea  of  unprecise  thinkers,  and  we 
need  only  here  advert  to  one  of  the 
obscuier  forms  of  it,  recognised  by 
the  schoolmen  as  the  fftlliicy  d  dvXo 
IMUnffuBt  gvid  ad  dictum  timpUciUr. 
This  is  committed  when,  in  the  pre- 
mises, ft  proposition  is  asserted  with  a 
qualification,  and  the  qnalification  lost 
flight  of  in  the  conclusion;  or  oftener, 
when  a  limitation  or  condition,  though 
not  asserted,  a  necessary  to  the  truth 
oi  the  proposition,  but  is  forgotten 
when  that  proposition  comes  to  be 
employed  as  a  premise.  Many  of  the 
bad  arguments  in  vogue  belong  to 
this  clus  of  error.  The  premise  is 
some  admitted  truth,  some  common 
maxim,  the  reasons  or  evidence  for 
which  have  been  forgotten,  or  are  not 
thooght  of  St  the  time,  but  if  they  had 
been  thought  of  would  have  shown  the 
necessity  of  so  limiUi^  the  prenuse 
that  it  would  no  longer  have  sup- 
ported the  conclusion  drawn  from  it. 
Of  this  nature  is  the  fallacy  in  what 
is  called,  by  Adam  Smith  and  others, 
the  Menamtile  Theuiy  in  Political 
Economy.  That  theory  seta  out  from 
the  common  maxim,  that  whatever 
brings  in  money  enriches ;  or  that 
every  one  is  rich  in  proportion  to  the 
quantity  of  money  be  obtains.  From 
this  it  is  concluded  that  the  value  of 
any  branch  of  trade,  or  of  the  trade 
of  the  country  altogether,  consists  in 
the  balance  of  money  it  brings  in  ; 
that  any  trade  which  carries  more 
money  out  of  the  country  than  it 
draws  into  it  is  a  losing  trade  ;  that 
therefore  money  should  be  attracted 
into  the  country  and  kept  thei-e,  by 
prohibitions  and  bounties;  and  attain 
of  similar  corollaries.  All  for  want  of 
reflecting  that  if  the  riches  of  an  indi- 
vidual are  in  proportion  to  the  quan- 
tity ol  money  he  can  command,  it  is 
because  that  is  Che  measure  of  his 
power  of  purchasing  money's  worth  ; 
and  is  therefore  subject  to  the  proviso 


premise,  therefore,  is  only  tr 

duBi  gnid ;  but  the  theory  assume* 

'''   '      '       '  ue  absolutely,  and  infers 


that  ii 


iches,  even  when  produced  by  means 
ubversiveof  theconditioD  under  which 
alone  money  can  be  riches. 

A  second  instance  is,  the  argnment 
by  which  it  used  to  be  contended,  be- 
fore the  commutation  of  tdthe,  that 
tithes  fell  on  the  landloid,  and  were 
a  deduction  from  rent ;  because  the 
rent  of  tithe  -  free  land  was  always 
higher  than  that  oF  land  of  the  same 
quality,  and  the  same  advant^es  of 
situation,  subject  to  tithe.  Whether 
it  be  true  or  not  that  a  tithe  falls  on 
rent,  a  treatise  on  Logic  is  not  ths 
place  to  examine  ;  but  it  is  certain 
that  this  is  no  proof  of  it.  Whether 
the  proposition  be  true  of  false,  tithe- 
free  land  must,  by  the  necessity  of  the 
cose,  pay  a  higher  rent.  For  if  tithes 
do  not  fall  on  rent,  it  must  be  because 
they  fall  on  the  consumer  ;  because 
they  raise  the  price  of  agricultural 
produce.  But  if  the  produce  bo  raised 
in  price,  the  fanner  of  tithe-free  as 
well  as  the  farmer  of  tithed  land  gets 
the  benefit.  To  the  latter  the  rise  is 
but  a  compensation  for  the  tithes  iio 
pays  ;  to  the  first,  who  pays  none,  it 
is  clear  gain,  and  therefore  enables 
him,andifther-    •      -       ■ 


petit 


1    foTQ 


eedom  of  a 
»  pay  SI 


his  landlord.  The  ques- 
tion remains,  to  what  class  of  fallacies 
this  belongs.  The  premise  is,  that  the 
owner  of  tithed  land  receives  less  rent 
than  the  owner  of  tithe-free  land  ;  the 
conclusion  is,  that  therefore  he  re- 
ceives less  thnn  he  himself  would  re- 
ceive if  tithe  were  abolished.  But  the 
promise  is  only  true  conditionally ;  the 
owner  of  tithed  land  receives  less  than 
what  the  owner  of  lithe-free  land  is 
enabled  to  receive  tahen  oOter  tandx  are 
tiihed;  while  the  ooncluBion  is  applied 
to  a  state  of  circumstance*  in  whicli 
that  condition  fails,  and  in  which, 
by  consequence,  the  premise  will  not 
be  true.     The  fallacy,  therefore,  is  d 
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ditto  itc«Jid«ta  quid  ad  dieltim  lim 
V  third  example  ia  the  oppoeitiot 


egitim 


enceo  of  govermnent  in  the  eoonomiGiil 
aBun  of  aocietj,  grounded  on  ■  mia- 
application  b(  the  maxim,  that  an  in- 
dividual ia  a,  better  judge  than  the 
government  of  whatia  forhia  ovm  pe- 
cuniary interest.  This  objection  waa 
urged  to  Mr.  Wakefield's  principle  of 
colonigatian  ;  the  concentration  of  the 
aettlera,  by  fixing  such  a  price  on  un- 
occupied land  SB  ma^  preaerve  the 
moBt  desirable  proportion  between  tbe 
quantity  of  land  in  culture  and  tbe 
labouring  population.  Against  this  it 
waa  u^ued.  that  if  indieiduala  found 
it  for  their  advantage  to  occupy  eitan- 
live  tracts  of  land,  they,  being  better 

KIgea  of  their  own  interest  than  tbe 
gislatnre,  (which  can  only  proceed 
on  general  ruleii,)  ought  not  to  be  re- 
strained from  doing  so.  But  in  this 
'  "'  "~"s  forgotten  that  thf 
takin      ' '---*- 

tereet  to  take  as  much  aa  other  people, 
but  not  that  it  might  not  be  for  his 
interest  to  content  hiniBclf  with  leaa,  if 
he  could  be  aanired  that  other  people 
would  do  so  too  ;  on  assurance  wbich 
nothing  but  a  government  regulation 
can  give.  If  all  other  people  took 
much,  and  he  only  a  little,  he  would 
reap  none  of  the  advantages  derived 
from  the  conoentration  of  the  popula- 
tion and  the  consequent  poaaibility  of 
Erocuring  labour  for  hire,  but  would 
ave  placed  himself,  without  equiva- 
lent, in  a  aituation  of  Tolunta^  in- 
feriority. The  proposition,  therefore, 
that  the  quantity  of  land  which  people 
will  take  when  left  to  themselves  is 
that  which  ia  moat  for  their  interest  to 
take,  is  true  only  ncumfuni  quid  :  it 
la  only  thetr  interest  while  tbey  have 
no  guarantee  for  the  conduct  of  one 
another.  Bnt  the  argument  diare- 
garda  the  limitation,  and  takes  the 
proposition  for  true  ■inp'tctCir. 

One  of  the  conditions  oftenest 
dropped,  when  what  would  otherwise 
be  B  true  proposition  is  employed  aa  a 


premiae  for  provii^  others,  ia  the  con- 
dition of  time.  It  !■  a  priaci[Je  of 
Qomy  that  prices,  profits, 
'  always  find  their  level ;" 
but  this  is  often  interpreted  as  if  it 
they  are  always,  or  gene' 
rally,  at  their  level ;  while  the  truth 
is,  as  Coleridge  epigrammatioaUy  ei- 
prasses  it,  that  they  are  always jSndinsf 
their  level,  "  which  might  be  taken  as 
a  pamphraao  or  ironicid  definition  of 

Under  the  same  head  of  fallacy  (d 
dicto  itcundxtta  ^id  ad  dictum  nm- 
piinfir)  might  be  placed  ril  the  errors 
which  are  vulgarly  called  misapplica- 
tions of  abstract  trutha  r  that  is,  where 
a  principle,  true  (as  the  common  ex- 
pression ia)  in  tAe  ahttrttct,  Uiat  is,  all 
modifying  causes  being  supposed  ab- 
sent, la  reasoned  on  aa  If  it  were  true 
absolutely,  and  no  modifying  circum^ 
atance  could  ever  by  possibility  exitt. 
This  very  common  form  of  error  it  ii 
not  requiaite  that  we  should  exem- 
plify here,  as  it  will  be  particularly 
treated  of  hereafter  in  its  application 
to  the  subjects  on  which  it  is  most 
frequent  and  most  fatal,  those  of  poli- 
tics and  society." 

»7S  Xr.  De  Horgui, 
es  guilty 


{Formal  Lotit,\ 


™) 


hi.  pUeo 

hoptttiv  do  for  himself,    la  not  the  wt 
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CHAPTER  Til. 


I  t.  IlHSRlt  tbis  lifth  and  Inat  clus 
it  is  conTenient  to  arrange  all  thoae 
{aUodeB  in  which  the  source  of  error 
is  not  Id  much  a  false  eatiiniite  of 
the  probative  force  of  known  evi- 
deuce,  aa  on  iiidiatiiict,  indelimte,  and 
fluctuBting  CDDceptiou  of  what  the 
evidence  is. 

At  the  head  of  these  stands  that 
multitudinous  body  of  fallacious  tea- 
Boninga  in  which  the  source  of  error 
ia  the  ambiguity  of  temu :  when 
something  which  ia  true,  if  a  word  be 
used  in  a  partiouliu  sense,  is  reoaoned 
on  as  if  it  were  true  in  another  aenae. 
lu  such  a  cose  there  is  not  a  mal- 
cstimation  of  evidence,  because  there 
ia  not  properly  any  evidence  to  the 
point  at  all ;  there  is  evidenoe,  but  to 
a  different  point,  which,  from  a  con- 
fused apprehension  of  the  meaning  of 
the  terms  used,  ia  supposed  to  be  the 
same.  Thia  error  wUI  naturally;  be 
oftener  committed  in  our  ntiocina- 
tiona  than  in  our  direct  inductions, 
becauae  in  the  former  we  ore  decipher- 
ing our  own  or  other  people'a  notes, 
while  in  the  latter  we  have  the  things 
themselves  present,  either  to  the 
senses  or  to  the  memory.  Bicept, 
indeed,  when  the  ioduDtion  ia  not 
from  individual  cases  to  a  generality, 
but  from  generalities  to  a  still  higher 
generalisation  ;  in  that  ca«e  the  fal- 
lacy of  ambiguity  may  affect  the  in- 
ductive process  as  weU  aa  the  ratioci- 
native.  It  occurs  in  ratiocination  in 
two  waya ;  when  the  middle  term  ia 
ambigoona,  or  when  one  of  the  terma 
of  the  syllogiem  is  taken  in  one  seiue 
in  the  premises  and  in  another  sense 
in  the  conolutioD. 

Some  good  esempHflcationa  of  this 
fallacy  are  given  by  Archbiehoi 
Whately,  "OnecaBe,"BByahe,"whict 
may  be  regarded  as  coming  under  the 
head  of  Ambiguous  Middle,  is  (what 
I  believe  logical  writers  mean  by  'Fal- 
lada  Figiine  Dictionii')  the  fallacy 
built  on  the  grammatical  structure  of 


wbich  ia 


language,  from  men's  nioally  taking 
for  granted  that  paronymout  (or  eon- 
j'agale]  words,  i.e.  thoae  beloDgii^  to 
each  other,  as  the  aubataotiva,  adjec- 
tive, verb,  &C'>  of  the  same  root,  h»ve 
a  pre<dsely  corresponding  meaning ; 
"■^■"^  io  h»  ^Q  means  universally  the 
a  fallacy  oould  not  indeed 
Lbited  in  strict  logical  form, 
which  would  preclude  even  the  at- 
tempt at  it,  since  it  has  two  middle 
terma  in  aound  oa  well  aa  aenae.  But 
nothing  ia  more  oommon  in  practice 
than  to  vary  continually  the  terma 
employed,  vith  a  view  to  grammatical 
convenience;  nor  ia  there  anytluDg 
unfair  in  such  a  practice,  as  long  as 
ntaaing  ia  preserved  unaltered  ; 
murder  should  be  panlabed  with 
death ;  thia  man  is  a  murderer,  there- 
fore be  deservea  to  die,'  ka.  Here  we 
proceed  on  the  assumption  (in  this 
case  juat)  that  to  commit  murder, 
and  to  ba  a  murderer, — to  desert'e 
death,  and  to  be  one  who  ongbt  to 
die,  are,  respectively,  equivalent  ei- 
;  and  it  would  frequently 
heavy  inconvenience  to  be 
debajred  this  kind  oE  liberty  i  but 
the  abase  of  it  gives  rise  to  the  fal- 
lacy in  queation ;  t.g.  projtctort  ai« 
un£t  to  be  trusted ;  this  man  boa 
formed  a  pnjtti,  therefore  he  is  unfit 
'  '  trusted  :  here  the  sophist  pro- 
on  the  hypothesis  that  be  who 
forma  a  project  must  be  a  projecUn- ; 
whereas  the  bad  sense  that  commonly 
attaches  to  the  latter  word,  is  not  at 
all  impUed  in  the  former.  This  fal- 
lacy may  often  be  considered  aa  lying 
not  in  the  Middle,  but  tn  one  of  tlie 
terms  of  the  Otnioluaion ;  so  that 
the  conclusion  drawn  ahall  not  be,  in 
reality,  at  all  warranted  by  the  pre- 
mlaea,  thongh  it  will  appear  to  be  so, 
by  meana  of  the  grammatical  affinity 
of  the  woida:  cjr.  to  Ih  acquainted 
with  the  guilty  is  a  pmai^ioa  of 
guilt ;  this  man  is  so  acqutunled, 
therefore  we  may  jin$vm»  that  he  ia 
guilty :  this  argument  prooeads  on 
the  supposition  of  an  exact  corre- 
spondence between  prtiame  and  prt- 
nitnptian,  which,  however,  does  not 
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realXy   extqt ;    fur    '  presmnptior 
coniiiionly  used    to    eKpreaa   ■   kind 
of  dight  luipicion  ;  whereas,  to  '  pi 
:o  actual  belief.  Tht 
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correspondence  in  paronymout 
similar  to  that  abovs  instanced 
between  art  and  artful,  dttign  and 
daigning,  faith  and  faithfid,  Ac.  :'and 
the  more  slii^ht  tlie  variation  of  the 
meaning,  the  more  likely  is  the  fal- 
lacy to  be  Buccessful ;  for  when  the 
words  have  become  so  widely  removed 
in  sense  as  'pity'  and  'pitiful,'  every 
one  would  perceive  inch  a  faUacy,  nor 
would  it  be  employed  but  in  jest* 

"The  present  FaJlaoy  is  newly 
allied  to,  or  rather,  perhaps,  may  be 
regarded  as  a  branch  of,  that  founded 
on  elgmotogg ;  viz.  when  a  term  is 
used  at  one  time  in  ita  cuatomary, 
and  at  another  in  ita  etymological 
bense.  Perhaps  no  example  of  this 
can  he  found  that  is  more  eitensively 
and  mischievously  employed  than  in 
the  case  of  the  word  repraealalite: 
assuming  that  ita  right  meaning  must 
correspond  exactly  with  the  strict  and 
original  sense  of  the  verb  '  represent,' 
the  sophist  persuades  the  multitude 
that  a  member  of  the  House  of  Com- 
mons is  bound  to  be  guided  in  oil 
points  by  the  opinion  of  hie  constitu- 
ents; and,  in  ahort,  to  be  merely  their 
tpolximan;  whereas  law  and  custom, 
which  in  this  case  may  be  conaidered 
sa  fixing  the  meaning  of  the  term, 
require  no  auch  thing,  but  enjoin  the 
representative  to  act  according  to  the 
beat  of  his  oum  judgment,  and  on  hia 
own  responsibility." 

The  following  are  instances  of  great 
practical  importanoe,  in  which  argu- 
ments ore  habitually  founded  on  a 
verbal  omlnguity.   - 

The  mercantile  public  are  frequently 
led  into  this  fallacy  by  the  phrase 


"scarcityofmoney."  Inthelangunga 
of  commerce  "money "has  two  luean- 
ingB :  currency,  or  the  circulating 
medium  ;  and  capital  ntHng  invtlt- 
ment,  especially  mvestmant  on  loan. 
In  this  lust  sense  the  word  is  used 
when  the  "  money  market "  is  spoken 
of,  and  when  the  "value  of  money" 
Is  said  to  be  high  or  low,  the  rate 
of  interest  being  meant.  The  con- 
sequence of  this  ambiguity  is,  that  as 
soon  as  scarcity  of  money  m  the  latter 
of  these  senses  begins  to  be  felt,— ns 
soon  as  there  is  difficulty  of  obtaining 
loans,  and  the  rate  of  interest  is  hif,'h, 
_-it  ia  ooncluded  that  this  must  arise 
from  causes  acting  upon  the  quantity 
of  money  in  the  other  and  more  popu- 
lar sense;  that  the  circulating  medium 
must  have  diminished  in  quantity,  or 
ought  to  be  increased.  I  am  aware 
that,  independently  of  the  double 
meaning  of  the  term,  there  are  in  the 
facta  themselves  some  peculiarities, 
giving  an  apparent  support  to  this 
error  ;  but  the  ambiguity  of  the  lan- 
guage stands  on  the  very  threshold 
of  the  subject,  and  intercepts  all  at- 
tempts to  throw  light  upon  it. 

Ajiothar  ambiguous  expression 
which  continually  meets  us  in  the 
political  controversies  of  the  present 
time,  especially  in  those  which  relate 
to  organic  changes,  is  the  phrase  "in- 


fer aupeni 
for  the  I 


intelliif. 


lit  Mlirti^lA.     There  ta  here  fallacy  w 
In  fallncj  ;    for  gninliiiB  that  tht  »i 


standing 
against  I 

be  like  Iti 

•    --eatedol 

1    who  take 


hyGoogIc 


FALLACIES. 


acting  through  the  conaoience  of  the 
voter,  and  carrying  his  heart  and 
mind  with  it,  is  beneficial ;  therafure 
(it  IB  pretended]  coercive  influence, 
which  compels  him  to  forget  tbnt  he 
is  a  mora!  agent,  or  to  act  in  opposi- 
tion to  his  moral  conrictions,  ought 
not  to  be  placed  under  restraint. 

Another  word  which  Is  often  turned 
into  on  inatrument  of  the  fallacy  of 
ambiguitj  is  Theory.  In  its  moat 
proper  acceptation,  theory  means  the 
completed  result  of  philoaophicat  in- 
duction from  experience.  In  that 
ecnae,  there  are  erroneous  as  well  as 
true  theories,  for  induction  may  be 
incorrectly  performed,  but  theory  of 
Bome  sort  ia  the  jieceaaary  reault  of 
knowing  anything  of  a  subject,  and 
having  put  one'a  knowledge  into  the 
form  of  general  propoaitiona  for  the 
guidance  of  practice.  In  this,  the 
prc^r  sense  of  the  word.  Theory  is 
the  explanation  of  practice.  In  an- 
other uid  »  more  vulvar  sense,  theoiy 
means  any  mere  fiction  of  the  inu- 

Eination,  endeaTourlng  to  conceive 
ow  a  thing  may  possibly  have  been 
produced,  instead  of  examining  how 
it  was  produced.  In  thia  sense  only 
are  theory  and  tbeonats  misafe  guides; 
but  because  of  this,  ridicule  or  dis- 
credit is  attempted  to  be  attached  to 
theory  in  ita  [ioper  senae,  that  ia,  to 
legitimate  genenUisation,  the  end  and 
aim  uf  all  philosophy ;  and  a  conclu- 


done  correctly,  oonatitutes  the  highest 
irorth  that  a  principle  for  the  guid- 
ance of  practice  can  posaeas,  namely, 
to  comprehend  in  a  few  words  the 
real  law  on  which  a  phenomenon  de- 
pends, or  some  property  or  relation 
which  ia  universally  true  of  it 

"  The  Church  "  is  sometimea  tmder- 
atood  to  mean  the  clergy  alone,  some- 
times the  whole  t>ody  of  bellevere,  or 
at  least  of  commnnlcanta.  The  de- 
clamations respecting  the  inviolability 
of  Church  prc^rtj  are  indebted  for 
the  greater  part  of  their  apparent 


force  to  this  ambiguity.  The  clergy, 
being  called  the  Church,  are  supposed 
to  be  the  real  owners  of  what  ia  called 
Church  property,  whereas  they  are  in 
truth  only  the  managing  members  of 
'  much  larger  body  of  proprietora, 
Biid  enjoy  on  their  own  part  a  mere 
naufruet,  not  extending  beyond  a  life 

The  following  is  a  Stoical  argument 
taken  from  Cicero.  De  Pinibvt,  book 
the  third :  "  Quod  est  bonum,  omne 
laudabilu  est.  Quod  autem  laudnbile 
est,  omne  honestnm  est.  Bonum 
igitur  quod  est,  honeatum  est"  Here 
the  ambiguous  word  is  hmdabUt,  which 
in  the  minor  premise  means  anything 
which  mankmd  are  accustomed,  on 
good  grounds,  to  admire  or  vsjne  ; 
as  beauty,  for  instance,  or  good  for- 
tune ;  but  in  the  major  it  denotes 
exclusively  moral  qnalitics.  In  moch 
the  same  manner  the  Stoics  endea- 
voured logically  to  JDStify  as  philo- 
sophical truths  their  Hguntive  and 
rhetorical  expressions  of  ethical  senli- 
ment :  as  that  the  virtuous  man  is 
alone  free,  alone  beautiinl,  alone  a 
king,  Ju^  Whoever  has  virtue  has 
Good,  (because  it  has  been  previously 
determined  not  to  call  anything  else 
good;)  bnt,  again.  Good  neceasarily 
includes  freedom,  beauty,  and  even 
kingship,  all  these  being  good  things ; 
therefore  whoever  has  viitne  has  all 

The  following  Is  an  argument  of 
Deacartea  to  prove,  in  his  d  pritn-i 
manner,  the  being  of  a  God.  The 
conception,  says  he,  of  on  inBnite 
Being  proves  the  real  existence  of 
such  a  being.  For  if  there  is  not 
really  any  such  being,  /  most  have 
made  the  conception  ;  but  if  I  conlil 
make  it,  I  can  also  unmake  it ;  which 
evidently  is  not  true ;  therefore  there 
muat  be,  externally  to  myself,  an 
archetype,  from  which  the  conception 
was  derived.  In  this  argument  (which, 
it  may  be  observed,  would  equally 
prove  the  real  existence  of  ghoets  and 
of  witches)  the  ambiguity  is  in  tlie 
pronoun  /,  by  which,  in  one  placet  is 
to  be  understood  my  vOl,  in  another 
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tbe  laut  of  my  nature.  I(  tha  con- 
ception, exuting'  u  it  does  in  my 
mind,  h>d  no  original  without,  the 
coDcluBion  would  Dnqueatiomibly  fol- 
low that  /  made  it ;  that  ia,  the  lawa 
of  my  natun  niuat  hare  somehow 
evolved  it ;  bat  that  my  kUI  mode 
it,  would  not  follow.  Now  when 
DeacarteB  afterwards  adda  that  I  can- 
not nnmake  the  conception,  he  nieans 
that  I  cannot  get  rid  of  it  by  an  act 
of  my  will :  which  is  true,  but  ie  not 
the  propoflition  inquired.  I  can  ae 
much  uuDake  this  conception  as  I 
can  any  other :  no  conception  which 
I  have  once  had,  can  I  ever  dismiss 
by  mere  volition  ;  but  what  some  of 
the  laws  of  my  nature  have  produced, 
other  laws,  or  those  same  laws  in 
other  ciraumstanoes,  may,  and  often 
do,  subsequently  efface. 

Analogous  to  this  are  Some  of  the 
ambiguities  in  the  free-will  contro- 
veny,  which,  as  they  will  come 
under  special  coneideratiou  in  the 
concluding  Book,  I  only  mention  me- 
moi-ME  cauid.  In  that  discussion,  too, 
the  word  I  is  often  shifted  from  one 
meaning  to  another,  at  one  time 
standing  for  my  volitions,  at  another 
lime  for  the  actions  which  are  the 
consequences  of  them,  or  the  mental 
dispositions  from  which  they  proceed. 
The  latter  ambiguity  is  exemplified 
in  an  argument  of  Coleridge  [in  his 
Aid*  to  Affectum)  in  support  of  the 
freedom  of  the  wilL  It  ia  not  true, 
he  says,  that  a  man  is  governed  by 
motives;  "the  man  makes  the  mc 
tive,  not  the  motive  the  man  ;  "  th 
proof  being  that  "  what  is  a  strong 
motive  to  one  man  Is  no  motive  at  all 
to  another."  The  premise  is  true, 
but  only  amounts  to  thiB,  that  dif- 
ferent persons  iiave  different  degrees 
□f  BusceptilHlity  to  the  same  motive ; 
as  they  have  also  to  the  same  intoxi- 
cating liquid,  which,  however,  does  not 
prove  that  they  are  free  to  be  drunk 
ur  not  drunk,  whatever  quantity  of 
the  fluid  they  may  drink.  What  i 
proved  is,  that  certain  mental  condi 
lions  in  the  person  himself  must  cc 
operate  in  the  pi-oductiOD  of  the  act, 


wiUi  the  external  induoement ;  but 
those  mental  conditions  also  are  the 
effect  of  causes ;  and  there  is  no- 
thing in  the  argument  to  prove  that 
they  can  arise  without  a  cause — that 
spontaneous  determination  of  the 
'ill,  without  any  cause  at  all,  ever 
takes  plaoe,  as  the  free-will  doctrine 
supposes. 

The  double   use,   in  the  free-will 
controversy,  of  the  word  Necessity, 
which  sometimes  stands  only  for  Cer- 
tainty, at  other  times  for  Compulsion, 
metimea  for  what   cannot  be  pre- 
nted,  at  other  times  only  For  what 
:    have   reason   to  be  assured  vUl 
t,  we  shall  have  occasion  hereafter 
pursue  to  some  of  its  ulterior  con- 

A  most  important  ambiguity,  both 
in  common  and  in  metaphysical  lan- 
guage, is  thus  pointed  out  by  Arch- 
bishop Wbately  iu  the  Appendix  to 
his  Logio :  "Same  (as  well  as  One, 
IdtntUm,  and  other  words  derived 
from  them)  is  used  frequently  in  a 
sense  very  different  from  its  primary 
one,  as  applicable  to  a  tingU  object; 
being  employed  to  denote  great  nint- 
larity.  When  several  objects  are  nn- 
dtstinguishably  alike,  ont  tingle  d«- 
$cription  will  apply  equally  to  any  of 
them  ;  and  thence  they  are  said  to  be 
all  of  one  and  the  lamt  nature,  appear- 
ance, &C.  As,  e.g,,  when  we  say  '  this 
house  is  built  of  the  lame  atone  with 
such  another,'  we  only  mean  that  the 
stones  are  undistinguishable  in  their 
qualities  ;  not  that  the  one  buildinf; 
was  pulled  down,  and  the  other  con- 
structed with  the  materials.  Whereas 
tamenea,  in  the  primary  sense,  does 

for  if  we  say  of  any  man  that  be  is 
greatly  altered  since  such  a  time,  we 
understand,  and  indeed  imply  by  the 
very  expression,  that  he  is  onepvrmn, 
though  different  in  several  qualities. 
It  is  worth  observing  also,  that  Same, 
in  the  secondary  sense,  admits,  ac- 
cording to  popular  usage,  uf  degrees  : 
we  speak  of  two  things  being  nearttf 
the  same,  but  not  entirely  :  penoual 
identity  does  not  admit  of  d^re^s. 


t  RenlW  than 
inattentioa  to  thU  ambiniitj.  Whan 
several  persons  are  Mid  to  hava  oix 
and  the  kum  opinion,  thoiieht,  or 
idea,  many  men,  oTerlooking  wie  true 
simple  statement  of  the  case,  whioh 
is,  tbat  they  are  aU  liinUng  aiiJu, 
look  for  something  mora  abstruse  and 
jiiystical,  and  Imagtae  tbeie  most  be 
some  One  Thing,  in  the  primat;  sense, 
thongh  Dot  an  tndirldual,  which  is 
present  at  once  In  the  mind  of  each 
of  these  penons  ;  and  thence  readily 
sprung  Plato's  theory  of  Ideas,  each 
of  irhich  was,  acoording  to  him,  one 
real,  eternal  object,  existing  entire 
and  complete  in  each  of  the  individual 
objects  that  are  known  by  one  name." 
It  is,  indeed,  not  a  matter  of  Infer- 
ence, but  of  anthentio  history,  that 
Plato's  doctrine  of  Ideao,  and  the 
Aristotelian  doctrine  (in  this  respect 
similar  to  the  Platonic]  of  substantial 
forms  and  second  substances,  grew  up 
in  the  precise  way  here  pointed  out, 
from  the  supposed  necessity  of  find- 
ing in  things  which  were  said  to  have 
the  lame  nature  or  the  same  qualities 
something  which  was  the  lame  in  the 
lery  sense  in  which  a  man  is  the  some 
ns  himself.  All  the  Idle  speculations 
respecting  ri  Sv,  ri  Ir,  tJ  l/ioioi',  and 
siniilar  sMtractions,  so  common  in  the 
ancient  and  in  some  modem  sohools 
of  thought,  sprang  from  the  same 
source.  The  Aristotelian  ]<^cians 
saw,  however,  one  case  of  the  ambi- 
guity, and  pmvided  against  it  with 
their  peculiar  felicity  in  the  Invention 
of  technical  langu^e,  when  they  dis- 
tinguished things  which  differed  both 
apecie  and  numero  from  those  which 
differed  nvmrro  lantum,  that  Is,  which 
"  f  alike,  (in  someparticular 
least,)  but  were  distinct 
of   thi' 


s  of 


ie,  would  have  prevented 
n,  which  lias  been  a  source 
I  dariniesB  and  such  an 


abundance  of  positive  error  in  mei^- 
phnical  philosophy. 

One  of  the  most  singular  eiamplea 
of  the  length  to  whidi  a  thinker  of 
eminence  may  be  led  away  by  an  am- 
bigoity  of  language  is  afforded  by 
this  very  oase.  I  refer  to  the  famous 
argument  by  which  Bishop  Berkeley 
flattered  himself  tbat  he  hod  tor  srer 


end  t 


and  irreUdoQ."  It  is  briefly  as  fol- 
lows :~I  thought  of  a  thing  yesterdav ; 
I  ceased  to  think  of  it ;  I  think  of 'it 
again  to-day.  J  hod,  therefore,  in 
my  mind  yesterday  an  id/a  of  the 
object ;  I  have  also  an  idea  of  it  to- 
day ;  this  idea  is  evidently  not  another, 
but  the  very  same  idea.  Yet  an  in- 
tervening time  elapsed  in  which  1  had 
it  not.  Where  was  the  idea  during 
this  interval?  It  must  have  been 
somewhere ;  it  did  not  cease  to  exist ; 
otherwise  the  idea  I  had  yesterday 
oould  not  be  the  mnu  idea  t  no  more 
than  the  man  I  see  alive  to-day  con 
be  the  same  whom  I  saw  yesterday  if 
the  man  bos  died  in  the  meanwhile. 
Now  an  idea  cannot  be  conceived  to 
exist  anywhere  except  in  a  mind  ; 
and  hence  there  must  exist  an  Uni- 
versal Mind,  in  which  all  ideas  have 
their  permanent  resfdenoe  during  the 
intervals  of  their  conscious  presence 
in  our  own  minds. 

It  is  evident  tbat  Berkeley  here 
confounded  sameness  fuanero  with 
sameness  sp<ew,  that  is,  with  exact 
resemblance,  and  assumed  the  former 
where  there  was  only  the  latter;  not 
perceiving  that  when  wo  saj  we  have 
the  same  thought  to-day  which  we 
bad  yesterday,  we  do  not  mean  tbo 
same  individual  thought,but  a  thought 
exactly  similar ;  as  we  say  that  wo 
have  the  same  iltnesa  which  we  hail 
only  the  tame  sort 


iC 


of  11 

In  one  remarkable  instance  the 
scientiflo  world  was  divided  into  two 
furiously  hostile  parties  by  an  am- 
biguity of  language  affecting  a  branch 
of  science  which,  more  completely 
than  most  others,  enjoys  the  advan- 
tage of  a  precise   and   wsll-defined 
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termlnoli^.  I  refer  to  the  funoiu 
dispute  respecting  the  vu  viva,  the 
histoid  of  which  is  nren  at  large  In 
FrofMBorPlajMr'BDiMettation.  The 
quesdoD  wM  whether  the  forre  of  a 
moving  body  was  proportional  (its 
mass  being  given)  to  ite  velocity  eim- 
plj,  or  to  the  Bquare  of  its  velocity  ; 
and  the  ambiguity  waa  in  the  word 
Force.  "One  o(  the  effeotn,"  aaja 
Playfair,  "  produced  by  a  moving 
body  is  proportional  to  the  square  of 
the  velocity,  while  another  ia  propor- 
tional to  the  velocity  simply  ;  "  from 
whence  clearer  thinkers  were  tmbae- 
quently  led  to  eHtabliah  a  'double 
roeuure  of  the  efficiency  of  a  moving 
power,  one  being  called  vit  viva,  and 
the  other  momentum.  About  the 
facts  both  parties  were  from  the  firet 
agreed  ;  the  only  question  waa,  with 
which  of  the  two  effects  the  term 
foret  should  be,  or  could  mort  con- 
veniently be,  associated.  But  the 
dteputants  were  by  no  means  aware 
that  this  waa  all ;  they  thought  that 
force  WM  one  thing,  the  production 
o(  effects  another  [  and  the  qaestion, 
by  which  set  of  effects  the  force  which 
produced  both  the  one  and  the  otJier 
should  be  meamred,  was  supposed  to 
be  a  queetion  not  ol  terminology,  but 
of  fact. 

The  ambiguity  of  the  word  Infinite 
Is  the  real  foUacy  in  the  amosing  logi- 
cal puzzle  of  Achilles  ond  the  Tortoise, 
n  puzzle  which  has  been  too  hard  lor 
the  ingenuity  or  patience  of  many 
philosophers,  and  which  no  less  a, 
thinker  than  Sir  William  Hamilton 
considered  as  insoluble,  as  a  sound 
argument  though  leading  to  a  palpable 
falsehood.  The  fallocy,  oa  Hobbes 
hinted,  lies  in  the  tacit  assumption 
that  whatever  is  infinitely  divisible  is 
infinite ;  bnt  the  following  solution 
(to  the  invention  of  which  I  have 
no  claim]  Is  more  precise  and  satis- 
factory. 

The  argument  Is,  let  Achilles  — 


n  times  as  fast  a 


thetc 


?-.r 


if  the  torttnse  has  the  start,  Achilles 
will  never  overtake  him.  For  sup- 
pose them  to  be  at  first  ssparated  by 


an  interval  ot  a  thonsand  feet :  vrhen 
Achilles  has  run  these  thousand  feet, 
the  tortoise  will  have  got  on  a  hun- 
dred ;  when  Achilles  has  run  thoae 
hundred,  the  tortoise  will  have  run 
ten,  and  so  on  for  ever ;  therefore 
Achilles  may  mn  for  ever  without 
overtaLdng  the  tc^tmse- 

Ndw  the  "  for  ever  "  In  the  conolu- 
in  means,  for  any  length  of  time 
at  can  be  supposed ;  but  in  the  pre- 
ises,  "  ever  does  not  mean  any 
length  of  time  ;  it  means  any  numitr 
of  tvbdiviiiont  of  time.  It  means 
that  we  may  divide  a  thoneood  feet 
by  ten,  and  that  quotient  again  by 
ten,  and  so  on  as  often  as  we  please  ( 
that  there  never  needs  be  an  end  to  the 
subdivtsiona  of  the  distance,  nor  conse- 
quently to  those  of  the  time  in  which 
it  is  performed.  But  an  unlimited 
nnmber  of  subdivisions  may  be  made 
of  that  which  is  itself  limited.  The 
argument  proves  no  other  Infinity  of 
duration  than  maybe  embrooed  within 
five  minutes.  As  long  as  the  five 
minutes  are  not  expired,  what  re. 
mains  of  them  may  be  divided  by 
ten,  and  again  by  ten,  as  often  as 
we  like,  which  is  perfectly  compatible 
with  their  being  only  five  minutes 
altogether.  It  proves,  in  short,  that 
to  pass  through  this  finite  space  re- 
quires a  time  which  Is  infinitely  divi- 
sible, but  not  a«  infinite  time — thecnn* 
founding  of  which  distinction  Hobt>ea 
had  alt«ujy  seen  to  be  the  gist  of  tlie 
fallacy. 

The  following  ambiguities  oE  the 
word  ri^kt  (in  (Sdition  to  the  obvious 
and  familiar  one  of  a  light  and  the 
adjective  tight)  are  extracted  from  a 
forgotten  paper  of  my  own,  in  a  pario- 

"  Speaking  morally,  yon  are  sold  to 
have  a  right  to  do  a  thing,  if  all  per- 
sons are  morally  bound  not  to  hinder 
you  from  doing  it  But,  in  another 
sense,  to  have  a  right  to  do  a  thing  is 
the  opposite  of  having  no  right  to  do 
it,  I.e.  of  being  under  a  moral  obliga- 
tion to  forbear  doing  it.  In  this 
sense,  to  say  that  you  have  a  right  to 
do  a  thing  means  tiutt  you  may  do  It 
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without  BDy  breach  of  duty  on  your 
part ;  that  other  ptmons  not  only 
ought  not  to  hindeT  Jtra,  but  have  no 
cause  to  think  worae  of  you  for  doing 
it.  This  is  a  perfectly  distinct  pro- 
poeition  from   the   preceding.      The 


obviously  quite  a  different  thing  from 
■  right  consisting  in  the  absence  of 
any  duty  incombent  upon  yourself. 
Yet  the  two  things  ore  perpetually 
confounded.  Thus  a  man  will  say  he 
liaa  a  right  to  publish  his  opinions, 
which  may  ba  true  in  this  sense,  that 
it  would  be  a  breach  of  duty  in  any 
other  person  to  interfere  and  prevent 
Uie publication ;  butheassumeathere- 
V^oa  that  in  publishing  his  opinions 
he  himself  violates  no  duty,  which 
may  either  be  true  or  fnlae,  depending 
as  it  does  on  Ms  having  taken  due 
paius  to  satisfy  himself,  first,  that  the 
opinions  ore  true,  and,  next,  that  their 
publication  in  this  manner,  and  at 
this  particular  juncture,  will  probably 
be  beneficial  to  the  interests  uf  truth 
on  the  whole. 

"  The  second  ambiguity  is  that  of 
confounding  a  right  of  any  bind  with 
a  right  to  enforce  that  right  by  re. 
sisting  or  punishing  a  violation  of  it 
Pei^lB  will  say,  foe  example,  that  they 
have  a  right  to  good  government, 
which  is  undeniably  true,  it  being  the 
moral  duty  of  their  governors  to  govern 
them  well.  But  in  granting  this  you 
are  supposed  to  have  admitted  their 
right  or  liberty  to  turn  out  their  gov- 
ernors, and  perhaps  to  punish  them, 
for  having  failed  in  tbe  performance 
of  thie  duty ;  which,  far  from  being 
the  same  thing,  is  by  no  means  uni- 
versally true,  but  depenila  on  on  im- 
mense number  of  varying  circum- 
stancea,"  requiring  to  be  conscien- 
tiously weighed  before  adopting  or 
acting  on  such  a  resolution.  This 
last  example  is  (like  others  which  have 
been  cited)  a  case  of  fallacy  within 
fallacy ;  it  involves  not  only  the  second 
of  the  two  ambiguities  pointed  out, 
but  the  Srat  likewise. 

One  not  unusual  forui  of  the  Fal- 


lacy of  Ambiguous  Terms  is  known 

technically  as  the  Fallacy  of  Compo- 
sition and  Division  :  when  the  some 
term  is  collective  in  the  premises, 
distributive  in  the  conclusion,  or  vKt 
■certdj  or  when  the  middle  term  is 
eOllective  In  one  premise,  distributive 
in  the  other.  As  if  one  were  to  say, 
(I  quote  from  Archbishop  Whately,) 
"Ail  the  angles  of  a  triangle  arc 
equal  to  two  right  angles  ;  ABC  is  an 
angle  of  a,  triangle ;  therefore  ABC 
in  equal  to  two  right  angles.  .  .  . 
There  is  no  fallacy  more  common,  or 
more  likely  to  deceive,  than  the  one 
now  before  us.  The  form  in  which  it 
is  most  usually  employed  is  to  estab- 
lish some  truth  separately  concern- 
ing each  aijiffU  member  of  a  certun 
clssa,  and  thence  to  infer  the  same  of 
tke  whoU  coilectivtly."  As  in  the  argu- 
ment one  sometimes  hears  tu  prove 
that  the  world  could  do  without  great 
men.  It  Columbus  (it  is  said)  had 
never  lived,  America  would  still  have 
been  discovered,  at  most  only  a  few 
yeBTB  later ;  if  Newton  had  never 
lived,  some  other  person  would  have 
discovered  the  law  of  gravitation  ; 
sud  so  forth.  Most  true ;  these 
things  would  have  been  done,  but  in 
all  probabUity  not  till  some  one  bad 
again  been  found  with  the  qualities 
of  Columbus  or  Newton.  Because 
any  one  great  man  might  have  had 
hia  place  uupplied  by  other  great  men, 
the  argument  concludes  that  all  great 
men  could  have  been  dispensed  with. 
The  term  "great  men"  is  distributive 
in  the  premises  and  collective  in  tbe 

"  Such  also  is  tbe  fallacy  which 
probably  operates  on  moat  adven- 
turers in  lotteries  :  e.g.  '  the  gaining 

currence  ;  and  what  is  no  uncommon 
occurrence  may  reasonaUy  be  ex- 
pected ;  therefore  the  gaining  of  a 
high  prize  may  reasonably  ba  ex- 
pected : '  the  conclusion  when  a[^lied 


tbe  individual  [» 
muBt  be  underatood  i 
'  reaaonably  expected  J 
dividual  J  '    therefore 
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ticular  person ; '  wherean  for  the 
minor  (which  hw  been  placed  firat) 
to  be  tme,  joa  naiet  underetand 


or  other  ; '  and  thna  j'uu  will  have  the 
Fallacy  at  Compoaition. 

"  This  i9  a  Fallacy  with  which 
men  are  extremely  apt  to  deceive 
themidvei;  for  when  a  multitude  of 
particulars  are  presented  to  the  mind, 
many  are  too  weak  or  too  indolent  to 
take  a  comprehenaive  view  of  tbem, 
but  confine  their  attention  to  each 
single  puint  by  turns ;  and  then  de- 
cide, infer,  and  act  accordingly ;  e.g. 
the  imprudeot  spendthrift,  finding 
that  he  is  able  to  afford  this,  or  that, 
or  the  other  expense,  foi^ets  that  all 
<^(A«»  fdirc^fl- will  ruin  hini."  The 
debauchee  destroys  bis  health  by  suc- 
cessive acta  of  intemperance,  because 
DO  ont  of  thone  acts  would  lie  of  itself 
BufBcient  to  do  him  any  serJous  harm. 
A  sick  person  reasons  with  himself, 
"9De,  and  another,  and  another  of 
my  symptomB  do  not  pmre  that  I 
have  a  fatal  disease;"  and  practi- 
cally concludes  that  all  token  together 
do  not  prove  it. 

§  2.  We  have  now  sufficiently  ex- 
emplified una  of  the  principal  Grenera 
in  this  Order  of  Fallacies,  where,  the 
soun»  of  error  being  the  ambiguity 
of  terms,  tbe  premises  are  verbally 
what  is  required  to  support  the  con- 
clusion, but  not  really  so.  In  the 
secood  great  Fallacy  of  Confusion 
they  are  neither  vtrbally  nor  really 
sufficient,  though,  from  their  multi- 
plicity and  confused  arrangement, 
and  xtiJl  oftener  from  defect  of  me- 
mory, they  are  not  seen  (u  be  what 
they  are.  The  fallacy  I  mean  is  that 
of  PeHtio  Prineipii,  or  begging  the 
questiuD,  inclnding  the   more   com- 

it  which  ia  termed  Reasoning  in  a 
Circle. 

Pttitio  Prineifii,  as  defined  by 
Archlnshop  Whately,  is  the  fallacy 


"in  which  the  premise  either  appears 
manifesUy  to  be  the  some  as  the  con- 
clusion, or  ia  actually  proved  from  the 
conclusion,  or  is  such  as  wonld  natur- 
ally and  properly  so  be  proved."  By 
the  last  cuiuse  I  presume  is  meant,  that 
it  is  not  susceptible  of  any  other  [voof ; 
for  otherwise  there  would  be  no  fal- 
lacy. To  deduce  from  a  pn^Meition 
propositions  from  which  it  would 
its^  more  naturally  be  deduced,  is 
often  an  allowable  deviation  from  the 
usual  didactic  order ;  or  at  most  what, 
by  an  adaptation  of  a  phrase  familiar 
to  mathematicians,  may  be  called  a 
logical  indegance.' 

The  employment  of  a  proposition  to 
prove  that  on  which  it  is  itself  depen- 
dent for  proof,  by  no  means  implies 
the  degree  of  mental  imbecility  which 
might  at  finrt  be  HUppoeed.  llie  difii- 
cu%  of  cnaprehendiog  how  this  fal- 
lacy could  possibly  be  committed  die- 
appears  when  we  reflect  that  all  per- 
sons, even  the  instructed,  hold  a  grent 
number  of  opinions  without  exactly 
recollecting  how  they  came  by  them. 
Believing  that  they  have  at  some  for- 
mer time  verified  them  by  sufficient 
evidence,  but  having  forgotten  what 
the  evidence  was,  they  may  easily  be 
betrayed  into  deducing  from  them  the 
very  propositions  which  are  alone  cap- 
able of  serving  as  premises  for  their 
establishment.  "Aa  if,"  says  Arch- 
bishop Whately,  "  one  should  attempt 
to  prove  the  being  of  a  God  from 
the  authority  of  HcJy  Writ ; "  which 
might  easily  happen  to  one  with 
'  n  both  doctrines,  as  fundamental 
s  of  his  religious  creed,  stand  on 
ame  ground  of  familiar  and  tra- 
ditional bdief. 
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AreulnS  In  •  drele,  however,  <«  a 
■tronger  cue  of  the  ftUIsc?,  and  Im- 
plies mora  than  the  mere  pMaive  re- 
oeption  of  k  premiia  by  one  who  doea 
not  remember  how  it  u  to  bo  pioveil 
It  implleB  an  aotoal  attempt  to  prove 
two  propotitlon*  reoiprocallj  from  one 
luiother ;  and  is  leldam  reeorted  to, 
•t  leut  in  eipren  tennis  by  any  per- 
BOD  in  hie  own  apeculatlono,  but  is 
committed  by  thoM  who,  being  hard 
preued  b;  an  odvemory,  ore  forced 


B  for  I 


which,  when  they  began  to  argue,  they 
hod  not  auffloiently  conBJdered  the 
grounde.  As  in  the  following  enwnple 
from  Arohbiehop  Whately  ;  ' '  Some 
meohaniciana  attempt  to  prove  (what 
they  ought  to  lay  down  oa  a  probable 
Ijut  doubtful  bypotbeais*)  that  every 
particle  of  matter  gravitatea  equally  i 
'  why  r '  '  beoauae  those  bodies  which 
contain  more  particles  ever  gravitate 
more  atrongly,  i.e,  are  heavier  ; ' '  bul^ 
(it  may  be  urged,)  those  which  are 
heaviest  are  not  always  more  bulky  ; ' 
'  no,  but  they  contain  more  partioles, 
thoi^h  more  oloaely  condensed : '  'how 
do  you  know  thatT'  '  beoause  they  are 
heavier  : '  >  how  does  that  prove  it  1 ' 
'  because  alt  particles  of  matter  gravi- 
tating equally,  that  mass  which  is 
epeciflcaliy  the  heavier  intiat  needs 
have  the  more  of  them  in  the  same 
space.'  "  It  appeare  to  me  that  the 
faltooioua  reasoner,  in  hia  private 
thoughts,  would  not  be  likely  to  pro- 
ceed beyond  the  first  step.   He  would 


son  firit  give 


It  is 

s  questioned,  and  is 
•o  prove  It,  withoQt  know- 
t  ho  tries  to  eatablieh  his 
jppoaing  proved  what  he 
g  to  prove  by  it  The 
d  way.  In  fact,  of  expos- 
Prineipii,  when  clrcum- 
r  of  it,  is  by  challenging 

even  a  Orobehlo  hvhOthesli. 
.Ilshmsnt  oF  the  ilomtc  tlie- 
LOW  cfirtnln  that  the  jutegnil    t 

.  i>  true  Uut  Iheas  pvUclu,    i 


the  reasoner  to  prove  hts  premises  ; 

licb  if   he   attempts    to  do,   he   la 

necessoritj  driven  Into  arguing  In  a 

It  h  not  uncommon,  however,  for 
thinlieTS,  and  thoM  not  of  the  lowest 
description,  to  be  led  even  In  their 
own  tboaghta.  not  indeed  into  for- 
mally proving  each  of  two  propo- 
sitions from  the  other,  but  into  ad- 
littlng  propoeitiona  which  can  only 
e  ao  proved.  In  the  preceding  ex- 
ample the  two  together  form  a  com- 
plete and  consistent,  though  hypothe- 
'^  ',  explanation  of  the  facta  coil- 
ed. And  the  tendency  to  mistake 
mutual  coherency  (or  truth,  to  trust 
one's  safety  to  a  strong  chain  though 
it  has  no  point  of  support,  is  at  the 
bottom  of  much  which,  when  reduced 
)  the  atjict  forms  of  argumentation, 
)n  exhibit  itself  no  otherwise  than  as 
iosonlng  in  a  circle.  All  experience 
boars  teetimony  to  the  enthralling 
effect  of  neat  concatenation  in  a  sys- 
doctrines,  and  the  difficulty 
with  which  people  admit  the  persua- 
sion that  anything  which  holds  so 
well  together  can  possibly  fail 

erycasB  where  a  conclusion 
only  be  proved  from  cer- 
tain premises  is  used  for  the  proof  of 
those  premises  is  a  case  of  pelilio 
prinHpii,  that  fallacy  includes  a  very 
great  proportion  of  alt  incorrect  rea- 
soning. It  is  necessary,  for  complet- 
ing our  view  of  the  fallacy,  to  ex- 
emplify some  of  the  diaguisea  undfr 
which  It  ii  accustomed  to  mask  Itself, 
and  to  escape  exposure. 

A  proposition  would  not  bo  ad- 
mitted by  any  person  In  his  senses 
OS  a  corollary  from  Itself,  nnless  lb 
werti  expressed  in  language  which 
made  it  seem  different  One  of  the 
commonest  modes  of  so  expressing  it 
is  to  present  the  propuslttuii  Itself  in 
abstract  terms,  aa  a  proof  of  tt 
iressed  in  concr 


propodtioi 


n  concrete  lan- 


<r  the  p 
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gUBgs.  This  )■  a  verj  frequent  mode, 
not  only  ot  pretended  proof,  but  of 
pretended  explanation,  and  U  paru- 
died  when  Moli^  makea  one  of  hia 
abaord  physiciana  say — 
"  Hlhl  i.  dooto  doctors, 


Optnm 

A  quel  mi 
5u?Baillii_. 
Virtii*  dgnnlllvB, 

MUBUS  ftBBOupirs/' 

The  words  Nature  and  EBsence  are 
grand  inetrunients  of  this  mode  of 
begging  the  question  ;  as  in  the  well- 
known  argument  of  the  scholaitic 
theologians,  that  the  ra[nd  thinks 
■Ivraya,  because  tbe  eitcnct  of  the 
mind  i>  to  think.  Locke  had  to 
point  out  that  if  by  essence  is  here 
meant  soma  property  which  must 
jnaoifest  ItseU  by  actual  exercise  at 
all  times,  the  premise  is  a  direct  as- 
sumption of  the  conclusion  ;  while  if 
it  only  means  that  to  thmk  is  the 
distinctive  property  of  a  mind,  there 
is  no  connection  between  the  premise 
and  the  coDcluaion,  since  it  is  not 
necessary  that  a  distinctive  property 
should  be  peipettially  in  action. 

The  followmg  is  one  of  the  mode.' 
in  which  these  abstract  terms,  Nature 
and  Essence,  are  used  as  instruments 
of  this  fallacy.  Some  particular  pro- 
perties of  a  thing  are  selected,  more 
or  less  aibftrarilj,  to  be  termed  its 
nature  or  essence ;  and  when  this 
has  been  done,  these  properties  are 
snpposed  to  be  invested  with  a  kind 
of  indefeasiblenesa,  to  have  become 
paramoont  to  all  the  ottier  properties 
of  the  thing,  and  incapable  of  being 
prevailed  over  or  counteracted  by 
them.  As  when  Aristotle,  In  a  pas. 
sage  already  dted,  "decides  that 
there  is  no  void  on  such  arguments 
as  this  I  in  a  void  there  could  be  no 
difference  of  op  and  down,;  for  as  in 
nothing  there  are  no  differences,  so 
there  are  none  in  a  privation  or  nega- 
tion ;  but  a  void  is  merely  a  privation 
or  negation  of  matter  ;  therefore,  in  a 
void,  tiodies  could  not  move  up  and 


down,  whlcli  it  is  in  their  nature  to 
do."  •  In  other  words,  it  is  in  the 
nature  of  bodies  to  move  up  and 
down,  ergo  any  physical  fact  which 
supposes  them  not  so  to  move  can- 
not be  authentic  This  mode  of  rea- 
soning, by  which  a  bod  generalisation 
la  made  to  overrule  all  facts  which 
contradict  it,  is  pelitio  prindpii  in 
one  of  its  most  palpable  forms. 

None  of  the  modes  of  aseuming 
what  should  be  proved  are  in  moi'e 
freqoent  nse  than  what  are  tenned 
by  Bentham  "  question- begging  ap- 
pellatives," names  which  beg  the 
question  under  the  disguise  uf  stating 
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such  aa  have  a  laudatory  or  vitupe- 
rative character.  For  instance,  in 
politics,  the  word  Innovation.  The 
dictionary  meaning  of  this  term  being 
merely  "a  change  to  something  new, 
it  is  difficult  for  the  defendere  even 
of  the  most  salutary  Imprevement  to 
deny  that  it  is  an  innovation  ;  yet 
the  word  having  acquired  In  common 
usage  a  vituperative  connotation  in 
addition  to  its  dictionary  meaning, 
the  admission  is  always  construed  as 
a  large  concession  to  the  disadvan- 
tage of  tile  thing  proposed. 

The  following  passage  from  the 
argument  in  refutation  of  the  Epicu- 
reans, in  the  second  book  of  Cicero  de 
FinibMt,  affords  a  fine  example  of  this 
sort  of  fallacy:— "Et  quidem  illud 
ipsum  non  nimium  probo  (et  tantum 
patior)  philosophum  loqui  de  cupidi- 
tatibus  finiendia.  An  potest  cupiditas 
finiri  ?  tollenda  eat,  alque  extrahenda 
radicitus.  Quia  est  enim,  in  quo  sit 
cupiditas,  quiu  recte  cupidus  dici 
possitT  EFgoetavaruserit,sedfinite : 
adulter,  verum  habebit  modum :  et 
luxuriosus  eodem  modo.  Quails  ista 
phllosophia  est,  qUEe  non  interitum 
nfferat  pravltatis,  sed  sit  contenta 
mediocritata  vitiorum  T  "  The  ques- 
tion was,  whether  certain  desires, 
when  kept  within  bounds,  are  vices 
or  not ;  and  the  argument  decides  the 
point  by  applying  to  them  a  word 


cgic 


ItupUtiatt  irincfa  iaalki  nee.  It  b 
thotm,  however,  in  the  rmuub  which 
follow,  that  Ciono  d  id  not  intend  thii 
M  a  ■eriou  argniDent,  bat  u  a  criti- 
dun  on  wliat  he  dccnwd  mi  {nappn>- 
priate  expnanoo.  "  Bern  ipnm  fmr- 
•u*  prubo :  eU<(uiti>iD  dendero.  Ai 
pellet  bcc  detidcria  — ' — '■* 


many  p 


>,  bnUiaJ 


alio,"  J 


.y  peraoiM, 

I,  h>re  employed  this, 
thine  ei|nivalent  to  it,  as  »  real  and 
GODcTiuive  argument.  We  may  re- 
mark that  the  paaa^e  respecting 
fupiditat  and  cupidut  is  also  an  ex- 
ample of  another  fallacy  already  no- 
tioEd,  that  of  ParonytoouH  Terms. 

Many  more  of  the  arcuments  of  t1 
ancient  moralists,  and  eepecially 
the  Ktoici,  fall  within  the  definition 
(i  Petitio  Principii.  In  the  Dt  Pint 
but,  for  example,  which  I  continue  t< 
quote  aa  being  probably  the  beat  ex 
tant  GxerDpIilTcatian  at  once  of  t)i< 
doctrines  and  tjie  methods  of  the 
■clioolii  of  philosophy  eiisting  at 
time;  of  what  value  as  orgiinieiil 
such  pleas  aa  those  of  Cato  a 
(hird  book  i  That  if  virtue  wen 
liappineas,  it  could  not  be  a  thing  to 
boait  o( ;  that  if  doath  or  pain  were 
evils,  it  wouH  be  impossible  not  to 
fear  them,  and  it  could  not,  therefore, 
be  laudable  to  despiBe  them,  &c.  In 
o»e  way  of  viewing  these  arguments, 
thi>y  may  be  regarded  as  appeals  to 
the  authority  of  the  general  sentiiiiuiit 
of  mankind  which  had  stamped  its 
•iiproval  upon  certain  actions  and 
characters  by  the  phrases  referred  to  ; 
but  that  such  could  have  been  the 
meaning  intended  ia  very  unlikely, 
considering  the  contempt  of  the  an- 
cient philosophers  for  vulgar  opinion. 
In  any  other  sense  tliuy  are  clear 
cases  of  PclUio  Prineipii,  sines  the 
word  laudable  and  the  idea  of  boast- 
ing imply  priiiciplea  of  conduct ;  and 
tractical  maxims  can  only  be  proved 
y  speculative  truths,  namely,  from 
the  propertioa  of  the  subject -niattpr, 
and  cannot,  therefore,  bu  employed 
to  prove  those  prauerties.  As  well 
might  it  Iw  argued  Uiat  a  government 


ia  good  bceanae  «e  eo^A  to  aoppoit 
it,  or  that  th«e  is  a  God  beonae  it  ii 
OQT  dn^  to  pray  to  him. 

It  >>  aaaimwd  bj  all  the  diapatanti 
in  the  iV  PinOuM  aa  the  faondatiou 
of  the  inqoiry  into  the  niaiBBis  bo- 
MtMthat  "safnens  semper  beatiu  est." 
Not   simply  that   wisdam  giTCs  the 


don  consists  in  blowing  what  bsppi- 
neas  is,  and  by  what  things  it  is  pro- 
moted— tbesE  pR^xaitiona  would  not 
have  been  enoi^  for  them — but  that 
the  sage  always  ia.  and  must  of  DHies- 
sity  be,  happy.  The  idea  that  wisdom 
could  be  ooniistent  with  unhappiuess 
was  always  rejected  aa  inadmiraibic: 
the  reason  assigned  by  one  of  the  in- 
terlocutors, near  the  beginning  of  thu 
third  booli,  being,  that  if  the  wise 
could  be  unhappy,  there  waa  little  use 
in  pursuing  wisdom.  £nt  by  nn- 
happiness  the;  did  not  mean  pain  or 
suffering  ;  to  that  it  waa  granted  that 
the  wisest  person  was  liable  in  com- 
mon with  others  :  he  was  happy,  be- 
he  had  the 
all  posaeesions,  tha 
most  10  De  BDUgnt  and  prized  irf  all 
things,  and  to  possess  the  rooat  valu- 
able thing  was  to  be  the  most  happy. 
By  laying  it  down,  therefore,  at  the 
commencement  of  the  inquiry,  that 
the  sage  must  be  happy,  the  disputed 
question  respecting  tha  runintum  bo- 
nam  was  in  fact  ben^ ;  with  thu 
further    aasumptJon   that   pain   and 


'ith  wisdom,  at 


■  ih. 


,ppiness,  and 


The  following  are  additional  in- 
tancea  of  Petilio  Principii,  under 
lore  or  less  of  disguise. 

Plato,  iu  the  Sophiita,  attempts 
0  prove  that  things  may  exist  which 
re  Incorporeal  by  the  argument  that 
justice  and  wisdom  ara  incorpore-il, 
and  justice  and  wisdom  must  be 
something.  Here,  if  by  nmetkin^  be 
meant,  as  Plato  did  in  fact  mean,  a 
thing  capable  of  existing  in  and  by  it- 
self, and  not  as  a  quality  of  some  <rtlKr 

gs  the         ■■      ■ 
ing  that  justice  ai 
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■ntncthinn ;  If  Tie  means  anything  else, 
his  ainolusion  ia  not  proved.  This 
fallacy  might  also  be  clagBed  under 
ambiguous  middle  tenn  :  lomethinff, 
in  the  one  premiae,  meaning  Home 
substance,  in  the  other  merely  some 
object  of  thought,  whether  aubataDce 
or  attribute. 

B  formerly  &n  argument 


divisibility  of  matter,  that  every  por- 

least  have  an  upper  and  an  onder  sur- 
face. Those  who  used  this  argument 
did  not  Bee  that  it  assumed  the  very 
point  in  dispute,  the  impossibility  oF 
arriving  at  a  minimum  of  thickness  ; 
for  if  there  be  a  minimum,  its  upper 
nnd  under  surface  will  of  course  be 
one :  it  will  be  itself  a  surface,  and  no 
more.  The  atgumenfc'  owes  ita  very 
considerable  plaueibility  to  this,  that 
the  premise  does  actually  seem  more 
obvious  than  the  conclusion,  though 
really  identical  with  it  Aa  expressed 
in  the  premise,  the  proposition  appeals 
directly  and  in  concrete  language  to 
the  incapacity  of  the  human  imagi- 


.   for  c 


Viewed  in  tiiia  light,  it  becomes  a 
case  of  the  d  ja-iori  fallacy  or  natural 
prejudice,  that  whatever  cannot  be 
conceived  cannot  exist  Every  Fal- 
lacy of  Confusion  (it  is  almost  un- 
necessary to  repeat)  will,  if  cleared  up, 
become  a  fallacy  of  some  other  sort ; 
and  it  will  be  found  of  deductive  or 
ratiocinative  fallacies  generally,  that 
when  theymislead,  there  is  mostly,  as 
in  this  case,  a  fallacy  of  some  other 
description  lurking  under  them,  by 
virtue  of  which  chiefly  it  is  that  the 
verbal  juggle,  which  la  the  outside  or 
body  of  Una  kind  of  fallacy,  passes 
undetected. 

Euler's  Al^bia,  a  book  otherwise 
ni  great  merit,  but  full  to  overflow- 
ing oE  logical  errors  in  respect  to  the 
foundation  of  the  science,  contains 
the  following  argument  to  prove  that 
miiiu*  multipllod  by  miniM  gives  plui, 
a,  doctrine  the  oppRibrinm  of  all  mere 
mathematicians,  and  which  Enlei  had 


by  minui  cannot  give  tnintu ;  for 
minus  multiplied  hy  pint  gives  nitmis, 
and  mtniu  multiplied  by  minut  can. 
not  give  the  same  product  as  tninta 
multiplied  by  plui.  Now  one  ia  ob- 
liged to  ask  why  minui  multiplied 
by  intnus  must  give  any  praduct  at 
all  ?  and  if  it  does,  why  its  praduct 
cannot  be  the  same  as  that  of  niinuj 
multiplied  by  plm  ;  for  this  would 
seem,  at  the  first  glance,  not  more  ab- 
surd than  that  mimn  by  minus  should 
give  the  same  as  plui  by  ^ui,  the 
propoeition  which  Euler  prefers  to  it 
The  premise  requires  proof  aa  much  as 
the  conclusion ;  nor  can  it  be  proved  ex- 
cept by  that  more  comiirehensire  view 
oE  the  nature  of  multiplication  and 
of  algebmic  processes  in  general  which 
would  also  supply  a  far  better  proof 
of  the  mysterious  doctrine  which  Euler 
is  here  endeavouring  to  demonstrate. 

A  striking  instance  of  reasoning  in 
a  circle  is  that  of  some  ethical  writers, 
who  first  take  for  their  standard  of 
moral  truth  what  being  the  general, 
they  deem  to  be  the  natural  or  in- 
stinctive Bcntimenta  and  perceptions 
of  mankind,  and  then  exphiin  away 
the  numerous  instances  of  divergence 
from  their  assumed  standard,  by  re- 
presenting them  as  cases  in  which  the 
perceptions  are  unhealthy.  Some  par- 
ticular mode  of  conduct  or  feeling  ia 
afhrmed  to  be  vnnatural ;  why!  be- 
cause it  is  abhorrent  to  the  universal 
and  natural  sentiments  o(  mankind. 
Finding  no  such  sentimeut  in  your- 
self, you  question  the  fact ;  and  the 
answer  is,  (if  your  antagonist  is  polite, ) 
that  you  are  an  exception,  a  peculiar 
cose.  But  neither  (say  you)  do  I  find 
in  the  people  of  some  other  country, 
or  of  some  former  age,  any  such  feel- 
ing of  abhorrenoo:  "Ay,  but  their 
fe^ings  were  sophisticated  and  un- 
healthy." 

One  of  the  most  notable  specimens 
of  reaooning  in  a  drcle  fs  the  doctrine 
of  Hobbes,  Rousseau,  and  others, 
which  rests  the  obligations  by  which 
human  beings  are  bound  as  members 
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of  Bodet;,  on  k  wppoeed  todil  com- 
pact I  waive  tha  conilderation  of 
the  fiotitioua  uatura  of  ths  compact 
itself ;  but  when  Hobba,  through 
tha  wholB  Leviathan,  elabuntelj  de- 
duoaa  the  obligation  of  obeying  the 
■overeign,  not  from  the  naoewiiy  or 
utility  of  doing  bo,  but  from  a  pro- 
mise mipposed  to  have  bean  made  bjr 
our  anceators,  on  renouncing  Baraga 
iifa  and  agreeing  to  eatabliab  political 
eociety,  it  is  iniposBible  not  to  retort 
by  tha  questioD,  vhy  are  we  bound 
to  keep  a  promiae  made  for  ub  bj 
others,  or  vhy  bound  to  keep  a  pto- 
miie  at  all  ?  No  satiifactor;  ground 
can  ha  aaaigned  for  tha  obligation, 
except  the  mischievous  consequenoei 
of  the  absence  of  faith  and  mutual 
confidence  among  mankind.  Wa  ore, 
therefore,  brought  round  to  the  in- 
tereits  of  society,  oa  the  ultimate 
ground  of  tha  obligation  of  a  pro- 
mise ;  and  yet  those  interests  are  not 
admitted  to  be  a  lufticiant  justiSca- 
tion  for  ths  exialence  of  government 
and  law.  Without  a  promise  it  ia 
thought  that  we  abould  not  be  bound 
to  that  which  is  implied  in  all  modes 
of  living  in  society,  namely,  to  yield  a 
general  obedience  to  the  law*  Uierein 
established  |  and  so  neoessary  is  the 
promise  deemed,  that  if  none  bns 
actually  been  made,  some  additional 
safety  is  suppoaed  to  be  given  to  the 
foundations  of    society  by  feigning 


i  3.  Two  principal  subdivisions  of 
the  class  of  Fallacies  of  Confusion 
having  been  disposed  of,  there   re- 
mains a  third,  in  which  the  confusion 
is  not,  08  in  the  Fallaoy  of  Ambiguity, 
in   misconceiviDg  the  import  of   the 
prsmisea,  nor  as  in  Petitto  PrincipU, 
in  forgetting  what  the  premisei  are, 
but  in  mistaking  the  conclusian  which 
is  to  be  proved.     This  is  the  fallacy 
f   Igtwratio    Elenchi,    in  the  widest 
nse  of  .the  phrase ;  also  called  by 
rchbishop  Whately  the   Fallacy  of 
relevant  Conclusion.    His  examples 
id  remarks  are  highly  worthy  of 


"  Various  kinds  of  propositions  are, 
according  to  the  occasion,  snbatituted 
for  the  one  of  which  proof  is  required : 
sometimes  the  particular  for  the  uni- 
veTsal  \  sometimes  a  proposition  with 
different  terms  ;  and  various  are  the 
contrivances  employed  to  effect  and 
to  conceal  this  subetitution,  and  to 
make  the  couolosion  which  the  sophist 
has  drawn  answer  practically  the 
same  purpose  as  tbe  one  he  ought 
to  have  established.  We  say,  '  prac- 
tically the  same  purpose,'  because  it 
will  very  often"  happen  that  tome 
nntiCwn  wilt  be  eicited,  some  senti- 
ment impressed  on  the  mind,  (by  a 
dexterous  employment  of  this  fallacy,) 
such  aa  shall  bnng  men  into  the  dit- 
■potUioa  requisite  for  your  purpose ; 
though  they  may  not  have  assented 
to,  or  even  stated  distinctly  in  their 
own  minds,  the  propotition  which  it 
was  your  business  to  establish.  Thna 
if  a  sophist  has  to  defend  one  who 
has  been  guilty  of  soma  imo  ui  offence, 
which  he  wishes  to  extenuate,  thouglt 
he  is  unable  distinctly  to  prove  that 
it  is  not  >iiah,  yet  if  he  can  succeed 
in  tnoittn^  Ihe  audience  laugh  at  soma 
casual  matter,  he  has  (rained  piacti- 
colly  tha  same  point.  80  also  if  any 
one  bos  pointed  out  the  extenuating 
circumstances  in  soma  particular  case 
of  offence  so  as  to  show  that  it  differs 
widely  from  the  generality  of  the  same 
class,  the  sophist,  if  he  Gods  himself 
unable  to  disprove  these  circum- 
stances, may  do  away  the  foroe  of 
them  by  simply  referring  the  action 
to  that  vfTi/  dan  which  no  one  can 
deny  that  it  belongs  to,  and  the  very 
name  of  which  will  excite  a  feeling  of 
disgust  sufficient  to  counteract  the 
extenuation :  e.g.  let  it  bo  a  case  of 
peoulation,  and  that  many  mitigating 
circumstances  have  been  brought  fur- 
ward  which  cannot  be  denied ;  the 
sophistical  opponent  will  reply,  'Well, 
but  after  all,  tlia  man  is  a  rogue,  and 
there  is  on  end  of  it ; '  now  in  reality 
this  was  (by  hypotjiesis)  never  the 
question  g  and  tha  mare  asserUon  of 
what  was  never  denied  ought  not.  In 
fairness,  to  be  regarded  m  decisive : 
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but,  practioaUy,  the  odiouBoega  of  the 
word,  luising  ia  great  measure  from 
the  asaoclation  of  those  verj  circom- 
stances  which  belong  to  moBt  of  the 
clan,  but  whioh  we  have  luppwed  to 
be  oAienl  in  tkii  partiailar  instance, 
excites  preoiael;  that  feeling  of  diB- 
gust  which  in  affect  deatrojl  the 
force  of  the  defenoe.  Ia  like  manner 
we  may  refer  to  thia  head  all  cases 
of  improper  appeal  lo  the  paaaionn, 
and  everything  else  which  ia  men- 
tioned by  Aristotle  as  extraneon*  to 
the  matter  In  hand  (IJu  tou  rpiyiJM- 

Again,  "instead  of  proving  that 
'this  pridoner  has  committed  an  at- 
rocious fraud,'  yoa  prove  that  the 
fraud  he  is  accused  of  ia  atrociaus : 
instead  of  proving  (as  in  the  well- 
known  tale  of  Cyrus  and  the  two 
coats)  that  the  taller  boy  bod  a  right 
to  force  the  other  boy  to  exehaoge 
coats  with  him,  you  prove  that  the 
exchange  would  have  been  advantage- 
ous to  both  :  instead  of  proving  that 
the  poor  ought  to  be  relieved  in  this 
way  rather  than  in  that,  you  prove 
that  the  poor  ought  to  be  relieved : 
instead  oE  proving  that  the  irrational 
agent — whether  a  brute  or  a  mad- 
man—can never  be  deterred  from  any 
act  by  apprehension  of  punishment, 
(as,  for  instance,  a  dog  frem  aheep- 
biting  by  tear  of  being  beaten,)  you 
preve  that  the  beating  of  one  dog 
does  not  operate  as  an  czomjife  to 
tther  dogB,  &C. 

"  It  is  evident  that  ignoralio  elenchi 
may  be  employed  as  well  for  the  ap- 
parent refutation  of  your  opponent's 
proposition  as  for  the  apparent  estab- 
lishment of  your  own  ;  for  it  is  sub- 
stantially the  same  thing  to  prove 
what  was  not  denied  or  to  disprove 
what  was  not  aaaerted.  The  latter 
practice  is  not  less  common,  and 
more  offensive,  because  it  frequently 
amounts  to  a  peisonal  aSront,  in  attri- 
buting to  a  person  opinions,  4c,,  which 
he  perhaps  holds  in  abhorrence.  Thus, 

dicates,  on  the  ground  of  general  ex- 
pediency, a  particular  instance  of  re- 


sistance to  government  in  n  cue  of 

intolerable  oppression,  the  opponent 
may  gravely  maintain  'that  we  ought 
not  to  do  evil  that  good  may  come ' — 
a  proposition  which  of  course  had  never 
been  denied,  the  point  in  dispute  be- 
ing, ' whetherresistanoe  in  thiaparti- 
ulor  case  wert  doing  evil  or  not?  Or 
igwn,  by  way  of  disproving  the  asser- 
tion of  the  right  of  private  judgment 
relipon,  one  may  hear  a  grave  a: 


The  works  of  controversial  writers 
im  seldom  free  from  this  fallacy.  The 
attempts,  for  instanoe,  to  di^ove  the 
papulation  doctrines  of  MolUius  have 
been  mostly  oaaee  of  ignoratio  tltnchL 
Molthua  has  been  supposed  to  be  re - 
fnted  if  it  could  be  shown  that  in 
some  countries  or  agei  population  has 
been  nearly  ■tationari',  as  if  he  had 
asserted  that  population  always  in- 
creases in  a  given  ratio,  or  hod  not 
expTeasly  declared  that  it  increases 
only  in  BO  far  as  it  is  not  restrained 
by  prudence  or  kept  down  by  poverty 
and  disease.  Or,  perhaps,  a  collection 
of  facta  is  produced  to  prove  that  in 
some  one  country  the  people  are  better 
off  with  a  dense  population  than  they 
are  in  another  country  with  a  thin 
one,  or  that  the  people  have  become 
more  numerous  and  better  off  at  the 


rtpoa- 


dant  production  there  maybe  a  greater 
population  without  any  increase  of 
poverty,  or  even  with  a  diminution 
of  it. 

The  favourite  argument  against  Ber- 
keley's theory  of  the  non-eiiatence  of 
matter,  and  the  most  popularly  effec- 
tive, next  to  a  "grin"* — an  ail- 
ment, moreover,  which  is  not  confined 
to  "coiicombs,"nortoroen  like  Samuel 
Johnson,  whose  greatly  overrated  abi- 
lity certainly  did  not  lie  in  the  direc- 

■  "  Aud  coxcombs  vooqulsh  Bsrkelej 
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tidn  of  metaphyBical  BpecuUtion,  but 
is  the  Btock  argument  of  the  Scotch 
school  of  metaphTBicinuB — ib  ■  pal- 
pable ignoraiio  tUnchi.  The  argu- 
ment b  parhapa  u  freqneuti;  ex- 
presKd  by  gesture  u  by  voids,  and 

in  knocking  a  utiok  agunst  the  ground. 
This  short  and  easy  confutation  over- 
lookB  the  fact  that,  in  denying  mat- 
ter, Berkeley  did  not  deny  anything 
to  which  our  scnaea  bear  witness,  and 
there[(M«  cannot  be  answered  by  any 
appeal  to  them.  His  acepticiatn  re- 
lated to  the  auppoeed  substratum,  or 
hidden  cause  of  the  appeuuiceB  per- 
ceived by  ouF  senses,  the  evidence  of 
which,  whatever  may  be  thought  of 
its  concliiBiveneBB,  is  certainly  not  the 
evidence  of  sense  ;  and  it  will  always 
remain  a  signal  proof  of  the  want 
of  metaphysical  profundity  of  Reid, 
Stewart,  and,  I  am  torry  to  add,  of 
BrowD,  that  they  should  have  per- 
sisted in  asserting  that  Berkeley,  if 
he  believed  his  own  doctrine,  was 
bound  to  walk  into  the  kennel  <»  rup 


hia  head  against  a  pnst.  As  if  per- 
sons who  do  nut  recognise  an  occult 
cause  of  their  sensatiims  could  not 
possibly  believe  that  a  fixed  order 
subsists  among  the  sensations  them- 
selves. Such  a  want  of  cumpiehen- 
ai  on  of  the  distinction  between  a  thing 
and  its  sensible  manifestation,  or,  in 
metaphysical  language,  between  the 
noumenon  and  the  phenomenon,  woiild 
be  impoBsihle  to  even  the  dullest  dis- 
ciple of  Kant  or  Coleridge. 

It  would  be  easy  to  add  a  greater 
number  of  examplea  of  this  fallacy, 
as  well  as  of  the  others  which  I  have 
attempted  to  <Aaraat(:rise.  But  & 
more  copious  exempi  location  does  not 
seem  to  be  necessary ;  and  the  intelli- 
eent  reader  will  have  little  difficulty 
in  adding  to  the  catalogue  from  hb 
own  reading  and  experience.  Wa 
shall  therefore  here  close  uur  exposi- 
tion of  the  general  principles  of  logic, 
and  proceed  to  the  sapplemeatary 
inquiry  which  is  necessary  to  com- 
plete our  design. 


hyGoogIc 
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CHAPTER  I. 
raTBODomoaT  kkmabkb. 

§  I.  Pbinciplbs  of  Evidence  and 
Theories  of  Method  are  not  to  bo 
conatnicted  d  prinri.  Tbe  Iswa  of 
our  rational  focultj,  like  those  of 
every  other  natural  agency,  are  only 
learnt  by  eeeing  the  agent  at  work. 
The  earlier  achievemeuta  of  scieocu 
were  made  without  tbe  conscious  ob- 
xervance  of  any  ScientJHo  Method ; 
and  we  ehoiild  never  have  known  by 
what  process  tnitb  la  to  be  ascertained 
if  we  bad  not  preiiou^ly  ascertuned 
many  truths.  But  it  was  only  tbe 
easier  problemn  which  could  be  thus 
resolved :  natural  sagacityf  when  it 
tried  its  strength  against  the  more 
difficult  ones,  either  failed  altogether, 
or  if  it  Bucceeded  here  and  there  in 
obtaining  a  solution,  had  no  sure 
menus  of  conviucing  others  that  Mm 


solution  was  correct.      In   sdentilic 

atigation,  as  in  all  other  works  of 

an  skill,  the  way  of  obtaining  the 

is  seen  as  it  were  instinctively  by 

superior  minds  in  some  oomparatively 

'mjile  case,  and  is  tEien,  by  judicious 

tneralisation,  adapted  to  the  variety 

complex  cases.     Wo  leani  to  do 

a  thing  in  difficult  circumstances  by 

attending  to   tbe   manner    in  which 

we  have  spontaneously  done  the  same 

thing  in  easier  ones. 

This  truth  is  exemplified  by  the 
history  of  the  various  branches  of 
knowledge  which  have  successively, 
in  the  ascending  order  of  their  com- 
plication, assumed  the  character  of 
sciences ;  and  will  doubtless  receive 
fresb  confirmation  from  those  of  which 
the  final  scientific  constitution  is  yet 
>me,  and  which  are  still  alBO- 
d  to  tbe  uncerttunties  of  vague 
and  pupulnr  diacusslon.  Although 
2M 
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recent  date,  none  dov  remuD  m  it 
except  those  wh[ch  relate  to  man 
himself,  the  must  complex  and  most 
difficult  subject  of  study  on  which 
the  hunmn  mind  can  be  engaged. 

Concerning  the  physical  nature  of 
man  as  an  organised  being, — though 
there  u  still  much  uncertainty  and 
much  oontroveny,  which  can  only  be 
terminated  by  the  general  acknow- 
ledgment Uld  employment  of  stricter 
rules  of  induction  than  are  commonly 
recognised,— there  is,  however,  a  con- 
siderable body  of  truths  which  all 
who  have  attended  to  the  subject 
consider  to  be  fully  established  ;  nor 
is  there  now  any  radical  imperfection 
in  the  method  observed  in  this  de- 
partment of  science  bj  its  most  dis- 
tinguished modem  teachers.  But  the 
laws  of  Mind,  and,  in  even  a  greater 
degree,  those  of  Society,  are  so  far 
from  having  attained  a  similar  state 
of  even  partial  recognition,  that  it  is 
still  a  controversy  whether  they  are 
capable  of  becoming  subjects  of  science 
in  the  strict  sense  of  the  term  ;  and 
among  those  who  are  agreed  on  this 
point  there  reigna  the  most  irrecon- 
cilable diversity  on  almost  every  other. 
Here,  therefore,  if  anywhere,  the  prin- 
ciples laid  down  in  the  preceding  Books 
may  be  expected  to  be  useful. 

If,  on  matters  so  much  the  most 
Important  with  which  human  intel- 
lect can  occupy  itself,  a  more  general 
agreement  is   ever  to   exist  amn 
thinkeiB ;  if  what  has  been  pronounc 
"the  proper  study  of  mankind  "is  n 
destined  to  remain  the  only  subji 
whidi  Philosophy  cannot  succeed 
rescuing  from  Empiricism  ;  the  sal 
process   through   which    the   laws 
many   simpler    phenomena    have   by 
acknowledgment  been  placed 
dispute  must  be  consciously 

berately  applied  to  those  ~ 

inquiries.     IF  there  are 
on  which  the  results  obtained 
ally  received  the  unanimc 
(  all  who  have  attended 
f,  and  otheia  on  which  ms 


kind  have  not  yet  been  equally  sao- 
cessfid  ;  on  which  the  most  sagwnous 
minds  have  occupied  themselves  frona 
the  earliest  date,  and  have  never  suc- 
ceeded in  establishing  any  consider- 
able body  of  truths,  so  as  to  be  beyond 
denial  or  doubt ;  it  is  by  generalising 
the  methods  successfully  followed  in 
the  former  inquiries,  and  adapting 
them  to  the  latter,  that  we  mo;  hope 
to  remove  tliis  Uot  on  the  face  of 
science.  The  remaining  chapters  are 
an  endeavour  to  fodUtate  this  moat 
desimble  object 

§  2.  In  attempting  this,  T  am  not 
unmindful  how  little  can  be  done 
towards  it  in  a  mere  treatise  on  Logic, 
or  how  vague  and  unsatisfactory  all 
precepts  of  Method  must  necessarily 
appear  when  not  practically  exempli- 
fied in  the  establishment  of  a  body  of 
doctrine.  Doubtless,  the  most  e&ee- 
tual  mode  of  showing  how  the  sciences 
of  Ethics  and  Politics  may  be  cou- 
struoted  would  be  to  oonitruct  them  : 
a  task  which,  it  needs  scaroely  bo 
said,  I  am  not  about  to  undertake. 
But  even  if  there  were  no  other  ex- 
amples, the  memorable  one  of  Bacon 
would  be  sufBcient  to  demonstrate 
that  it  is  sometimes  both  possible  and 
useful  to  point  out  the  way,  though 
without  being  oneself  prepared  to  ad- 
venture far  into  it  And  if  more  were 
to  be  attempted,  this  at  least  is  not  a 
proper  place  for  the  attempt. 

In  substance,  whatever  can  bo  done 
in  a  work  like  this  for  the  lio^e  of 
the  Moral  Sciences,  has  been  or  ought 
to  have  been  accomplished  in  the  five 
preceding  Books ;  to  which  the  present 
con  be  only  a  kind  of  supplement  or 
appendiif,  since  the  methods  of  in- 
vestigation applicable  to  moral  and 
social  science  must  have  been  already 
described,  if  I  have  succeeded  in  enu- 
merating and  characterising  those 
of  science  in  gtiieraL  It  remains, 
however,  to  examine  which  of  those 
methods  are  mora  especially  suited  to 
the  various  branches  of  moral  inquiry  ; 
under  what  peculiar  faculties  or  diffi- 
culties they  are  there  employed  ;  how 
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nethoda,  how  fu 
in  the  application  o(  rigbt  onea  ;  md 
what  degree  of  ultimata  ■tioono  m&y 
be  attoinad  of  hoped  far  b;  »  better 
choioe  and  murs  cacsful  employment 
of  logioal  proeeaiee  appcopriatu  to  the 
case.  In  othm  words,  whether  nwral 
isdences  exiat,  oc  can  eiUt ;  to  what 
degree  of  perfaction  they  ara  suacep- 
lible  of  being  carried  ;  and  by  what 
aelection  or  adaptMion  of  the  matboda 
brought  to  view  in  the  previoiu  part 
nt  thia  work  that  degree  of  perfeotioa 
it  attainable. 

At  the  threehold  of  this  inqniry  we 
are  met  by  an  objection,  which,  if  nut 
removed,  would  be  fatal  to  tiu>  at- 
tempt to  traat  human  conduct  ai  a 
eubjeot  of  leiance.  Are  the  actions 
of  human  beings,  like  all  other  na- 
tural events,  nibjent  to  invariable 
laws  T  Does  that  oonstanoy  of  oausa- 
tion,  which  it  the  foundation  of  every 
Boienti&o  theory  of  mccuesive  phe- 
nomena, really  obtain  among  them ! 
This  is  often  denied  ;  and,  for  the 
sake  of  systematie  ctaapdeteneM,  if  not 
from  any  lery  urgent  practical  necea- 
tity,  the  queation  should  receive  a 
deliberate  answer  in  thia  place.  Wa 
shall  devote  to  the  aubject  a  chi^itor 
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S  I.  The  question  whether  the  law 

of  causality  applies  in  the  sama  strict 

senae  to  human  actions  aa  to  other 

phenomena,  ia  the  celebrated  contro- 
versy oonceining  the  freedom  of  the 
will,  which,  from  at  least  aa  far  bock 
aa  the  time  of  Pelagiua,  has  divided 
both  the  [diilosophical  and  the  reli- 

S'ous  v™rld.  The  affirmative  ojrinion 
commnily  called  the  doctrine  of 
Neeeaelty,  as  aiaerting  human  voli- 
tions and  actions  to  be  neceiiuuy  and 
iiievitaUe,  The  negative  muntains 
that  the  will  is  not  determined,  like 
other  phenomena,  bj  antecedents,  but 
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determines  iteelf ;  that  our  volitiona 

arenot,  properlyapeaking,  the  effects  of 
causra,  or  at  least  nave  no  cauaea  which 
tbey  uniformly  and  iinplioitly  obey. 

I  bnve  already  made  it  suffioiently 
apparent  that  the  former  of  theae 
opinions  ii  thut  which  I  eonaidei  the 
true  one ;  but  the  tnlaleading  terms 
ia  which  it  is  often  exprsBssd,  and 
the  lodiatinct  manner  in  which  it  ia 
usually  apprehended,  have  both  ob- 
structed its  T«oeptioQ  and  perverted 
iU  influenos  when  received.  The 
metaphysical  theory  of  tree-mil,  aa 
held  by  philaBophera,  (for  the  practi- 
cal feeling  of  It,  common  in  a  greater 
or  leaa  d^ree  to  all  muikind,  is  io  no 
way  iaconaietent  with  the  contrary 
theory,]  wu  invented  because  the 
au^qraiwd  alternative  of  admitting 
human  actiooa  to  be  nectuary  was 
deemed  iDOanaistcnt  with  every  ooe'a 
iuatinctive  oonscioosnesa,  as  well  aa 
humiliating  to  the  pride,  and  even  de- 
grading to  the  mural  nature,  of  man. 
NuF  do  I  deny  that  the  doi^rine,  aa 
Bometimea  held,  ia  open  to  these  im- 
putations I  for  the  miaappreheneion 
in  which  I  shall  be  able  to  show  that 
they  originate  unfortunately  la  not 
Donfioed  to  the  opponents  of  the  doc- 
trine, but  ia  participated  in  by  many, 
perha^M  wa  might  say  by  moat,  of  its 
supporters. 

§  2.  OoTTSctly  ooneeived,  the  doc- 
trine sailed  PhiloBophtoal  Necesaity 
is  simply  this  I  that,  given  the  mo- 
tives which  are  present  to  an  Indi- 
vidual's mind,  and  given  likewise  the 
character  and  diapoeltion  of  the  indi- 
vidual, the  manner  lo  which  be  will 
act  might  he  unerringly  inferred  ; 
that  if  we  knew  the  person  thor- 
oughly, and  knew  all  the  induce- 
ments which  are  acting  upon  him,  wa 
Dould  foretell  hjs  conduct  with  aa 
much  certainty  oi  we  can  predict  any 
physical  event.  Thia  propoaition  I 
take  to  be  a  mere  interpretation  of 
universal  experience,  a  atatement  in 
worda  of  what  every  one  is  internally 
convinced  of.  No  one  who  believed 
that  he  knew  thoroughly  the  mroum* 
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atanoea  et  amy  cMe,  And  the  ohartKi- 
ter>  of  the  different  peraoiu  ooncemed, 
would  beritate  to  foretell  how  all  of 
them  would  act.  Whatever  degree 
of  doubt  he  dm;  in  fact  feel  arisea 
from  the  uncertainty  whether  he 
really  knows  the  circiunstanceB,  or 
the  charaotcr  of  bouib  one  or  other  of 
tbe  persons,  with  the  degree  of  accu- 
rocj  required  ;  but  by  no  means  from 
thinking  that  if  he  did  knoiv  these 
thingH,  there  could  be  an;  uncertainty 
what  the  condoot  would  be.  Nor 
does  this  full  assurance  conflict  in 
the  smnlleBt  degree  with  what  is 
called  our  feeling  of  freedom.  We 
do  not  feel  ourselves  the  lees  free  be. 
canse  thone  to  whom  we  are  inti- 
mately known  ore  well  saeured  how 
we  shall  will  to  act  in  a  particular 
.  case.  We  often,  on  the  contrary,  re- 
gard the  doubt  what  our  conduct  will 
be  as  a  mark  of  %norance  of  our  cha- 
racter, and  sometimea  even  resent 
it  as  an  imputation.  The  Teligious 
metaphyaiciauB  who  have  asserted 
tbe  freedom  of  the  will  have  always 
maintained  It  to  be  consistent  with 
divine  foreknowledge  of  our  actions  ; 
and  if  with  divine,  than  with  any 
other  foreknowledge.  We  may  be 
free,  and  yet  another  may  have  rea- 
son t«  be  perfectly  certam  what  use 
we  shall  make  of  our  freedom.  It  ia 
not,  therefore,  the  doctrine  that  oar 
volitions  and  actions  are  invariable 
consequents  of  our  antecedent  states 
of  mind,  that  is  either  contradicted 

grading. 

But  the  doctrine  of  cauaation,  when 
oonaidered  as  obtaining  between  our 

volitions  and  their  antecedents,  is  al- 
most universally  conceived  oa  involv- 
ing more  than  thia.  Many  do  not 
believe,  and  very  few  practi^ly  feel, 
that  there  ia  nothing  in  causation  but 
invariable,  certain,  and  unconditional 
lequance.  There  are  few  to  whom 
mere  constancy  of  succession  appears 
:t  sufficiently  stringent  bond  of  union 
For  so  peculiar  a  relation  aa  that  of 
^use  and  eSt-ct  Even  if  the  reason 
repudiates,  the  imagbation  retuus. 


B  peculiar  tie  or 
Int  exercised  by 
T  the  consequent. 
Now  thia  it  is  which,  eonaidered  as 
applying  to  the  human  will,  cunilicta 
with  our  Gonaciouanesa  Aid  revolts 


volitioi 


in  tbe 

not  thia  mysterious  constraint.  We. 
know  that  we  are  not  compelled,  as 
hy  a  magical  spell,  to  obey  any  parti- 
cular motive.  We  feel  that  if  we 
wished  to  prove  that  we  have  the 
power  of  resisting  the  motive,  we 
could  do  BO,  (that  wish  being,  it  needs  I 
scarcely  be  observed,  a  new  anteee-  I 
dtnt;)  and  it  would  be  humiliating  I 
to  our  pride,  and  (what  is  of  more 
importance)  paralysing  to  our  deeirfl 
of  excellence,  if  we  thought  otlier- 
wise.  But  neither  is  any  such  myste- 
rious compulsion  now  supposed,  by 
tho  best  philoaophical  authorities,  to 
be  exerciaed  by  any  other  cause  ovar 
ita  effect  Those  who  think  Oat 
causes  draw  their  effects  after  them 
by  a  mystical  tie  are  right  in  believing' 
that  the  relation  between  volitions 
and  their  antecedents  is  of  another 
nature.  But  they  should  go  farther, 
and  admit  that  this  is  also  true  of  all 
other  effects  aod  their  antecedents. 
If  such  a  tie  is  considered  to  be  in-" 
volved  in  the  word  necessity,  the  doc- 
trine IB  not  true  of  human  actions  ; 
but  neither  is  jt  then  true  of  inani- 
mate objects.  It  would  be  more  cor-  . 
rect  to  aay  that  matter  is  not  bound 
by  necessity,  than  that  mind  is  so. 

That  the  free-will  metaphysicians, 
being  mostly  of  the  school  which  rejects 
Hume's  and  Bcown's  analysia  of  Cause 
and  Effect,  should  miss  their  way  for 
wont  of  the  light  which  that  analy- 
sis afforda,  cannot  aurpriso  na.  The' 
wonder  is,  that  the  Necesaitariami, 
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obBCuTe]])  in  the  minds  of  most  Neces- 
Bitftriana,  however  they  may  in  words 
diBavov  it.  I  am  much  mietaken  if 
they  habitually  feel  that  the  neceaeity 
f  which  they  recogniBe  in  actions  ia  but 
I  uniformity  ot  order,  and  capability  of 
I  being  predicted.  They  have  a  feeling 
as  if  there  were  at  bottom  a  stronger 
tie  between  the  volitiona  and  their 
causes  :  as  if,  when  they  asserted  that 
the  will  is  governed  by  the  balance  of 
motiveB,  they  menot  Bomething  more 
Cf^ent  than  if  they  had  only  aoid,  that 
whoever  knew  the  motives,  and  our 
habitual  sueceptibilitieB  to  them,  could 
m^dict  how  WB  should  wUI  to  act. 
They  commit,  in  opposition  to  their 
own  scientific  system*  the  very  same 
mistake  which  their  ndveiearies  com- 
mit in  obediencB  to  theirs  ;  and  in- 
consequence do  really  in  some  in- 
stances suffer  those  depressing  conse- 
quences which  their  opponents  erro- 
neously impute  to  the  doctrine  itself. 

§  3.  I  am  Inclined  to  think  that  this 
error  is  almost  wholly  an  effect  of  the 
associations  with  a  word,  and  that 
it  would  be  prevented  by  fortiearing 
to  employ,  for  the  expression  of  the 
simple  fact  of  causation,  so  extremely  . 
inappropriate  a  term  as  Necesstty- 
That  word,  in  its  other  acceptations, 

foraiily  of  sequence  ;  It  implies  irfe- 
sistiblenees.  Applied  to  the  will,  it' 
only  means  that  the  given  cause  will 
be  fallowed  by  the  ^ect,  subject  to 
all  possibilities  of  counteraction  by 
other  causes  ;  but  in  common  ose  it 
stands  for  the  operation  of  those  caiises 
exclusively,  which  are  supposed  tixi 

fwerful  to  be  counteracted  at  bI!. 
hen  we  say  that  all  human  actions 
le  place  of  necessity,  we  only  mean 
it  they  will  certainly  happen  if  no- 
thing prevents  ; — when  we  say  that 
dying  of  want,  to  those  who  cannot  get 
food,  is  a  necessity,  we  mean  that  it 
will  certainly  happen,  whatever  may  be 
done  to  prevent  it.  The  aj^lication  of 
the  same  term  tothea^^cies  on  which 
human  actions  depend  as  ia  used  to  ex- 
press those  agencies  of  nature  which 
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are  reitily  uueoDtrollable,  cannot  foil) 
when  hM>ituaI,  to  create  a  feeling  of 
uocontrollableness  in  the  former  also. 
This,  however,  is  ■  mere  Illusion. 
There  ore  physical  sequences  which 
we  call  necessary,  as  death  for  want 
of  food  or  air ;  there  are  others  which, 
though  as  much  cases  of  causation  as 
the  former,  are  not  said  to  be  neces- 
sary, as  death  from  poison,  which  ani 
antidote,  or  the  use  of  the  stomachy 
pump,  will  sometimes  avert  It 
apt  to  l>s  forgotten  by  people's  tee 
Ings,  even  if  remembered  by  their  ui 
derstandings,  that  human  acljons  ai 
in  this  last  predicameut ;    they  ai 

ruled  by  any  one  motive  with  such 
absolute  sway  that  there  is  no  1 
for  the  influence  of  any  other, 
cauaes,  therefore,  on  which  action  oe- 
penda  are  never  uncontrollable,  and 
any  given  effect  is  only  necesaaiy  pro- 
vided that  the  causes  tending  to  pro- 
duce it  are  not  controlled.  That  what- 
ever happens  could  not  have  happened 
otherwise  unleaa  aomething  had  taken 
place  which  was  capable  of  preventing 
it,  no  one  surelyneeda  heaitate  to  admit 
But  to  call  this  by  the  name  necessity 
is  to  use  the  term  in  a  senae  eo  different 
from  ita  primitive  and  familiar  mean- 
ing, from  that  which  it  bears  iij  the 

almost  to  a  play  upon  wonls.  The  as- 
sociations derived  from  the  ordinaiy 
sense  of  the  term  will  adhere  to  it  in 
spite  of  all  we  can  do ;  and  thougli 
the  doctrine  qf  Nec^sailyTW  staled 


Necessitarians  are  Fatalists,  a 
less,  in  their  feelings. 

A  Fatalist  believes,  or  half  believes, 
(for  nobody  is  a  consistent  Fatalist, ) 
not  only  Uiat  whatever  is  about  to 
h^>pen  will  be  the  infallible  result  of 
the  causes  which  produce  it,  (which  is 
the  true  Necessitarian  doctrine,)  but, 
moreover,  that  there  is  no  use  in 
struggling  against  it ;  that  it  will 
happen   however  we   may  strive  to 

Kvent  it.     Now,  a  Necessitarian, 
ieving  that  our  actions  tcJIow  front 
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/  imr  oharaeteni,  and  that 
ten  follow  from  onr  oi^a 
education,  and  onr  oii>cuuiBtanc«s,  ia 
apt  to  be,  with  more  or  lem  of  con- 
tcioiumeBa  on  his  part,  a,  Fat^bt  aa  to 
bia  own  actions,  and  to  believe  that 
faiB  nature  U  snch,  or  that  hia  edu- 
cation and  circnnu>tano«s  have  h> 
moulded  his  oharacter,  that  bothlng 
€ka  now  prevent  bini  from  feeling 
and  acting  in  a  particular  way,  or  ai 
least  that  no  effort  of  hia  own  can 
binder  it  la  the  wordi  of  the  sect 
which  in  our  own  day  has  moat  per- 
aaveringly  inculcated  and  moat  per- 
veisely  miauoderatood  this  great  doo- 
triue,  his  character  U  formed /nr  him, 
and  not  ^htm;  therefore  hie  wishing 
that  it  hod  been  formed  differently  ia 
of  no  use ;  he  has  no  power  to  alter 
It  But  this  is  a  grand  error.  He 
bsa,  to  a  certain  extent,  a  power  to 
alter  hIa  character.  Ita  being,  in  tha 
nitimato  resort,  formed  for  him,  la 
not  inconaiatent  with  its  being,  In 

iiart,  formed  bi/  bim  aa  oOe  of  Uia 
ntermediate  agents.  His  character 
ia  formed  by  ma  drcumstancea,  (in- 
cluding' among  theae  his  Jtartlcular 
organisation,)  but  liia  own  desire  to 
mould  it  in  a  particular  way  ia  one 
of  those  drcumatancea,  and  by  no 
meana  one  of  the  leaat  inflnentiaL 
I  We  cannot.  Indeed,  directly  wiU  to 
{ be  different  from  what  wa  are ;  but 
I  neither  did  thoaa  who  are  supposed 
to  have  formed  our  cbaractera  directly 
j  will  that  we  should  be  what  we  are. 
j  Their  will  had  no  direct  power  except 
over  their  own  actions.  Tbay  made 
ua  what  they  did  make  ua  by  willing, 
not  the  end,  bnt  the  requisite  means; 
and  we,  when  our  bablla  are  not  too 
inveterate,  can,  by  similarly  willing 
the  requisite  means,  mate  ouraelves 
different.  If  the;  could  place  ua 
under  the  influence  of  certain  dr- 
cumatancea, we  in  like  manner  can 
place  ourselvea  under  the  ioflnance  of 
other  circnmatances.  We  are  exactly 
aa  capable  of  making  our  own  char- 
acter, (f .««  wUl,  aa  othera  are  of 
making  it  for  us. 
Ye^   (anawers  the  Owentte,)  bnt 


theaa  words,  "if  we  wiU,"  surrender 
the  whole  point,  since  the  will  to 
alter  our  own  character  ia  given  ns, 
not  by  any  efforts  of  ours,  but  by  cir- 
cumatancea  which  we   cannot  help ; 

causes  or  not  at  alL  Moat  tn» :  if 
the  Owenite  stops  here,  he  is  in  a 
position  from  wbioh  notldng  can  ex- 
pel him.  Our  character  ia  formed  by 
na  aa  well  as  for  us ;  but  the  wish 
which  inducea  na  to  attempt  to  form 
it  is  formed  foe  ua  ;  and  how !  Not, 
in  general,  by  our  organisation,  nor  j 
whoUy  by  our  education,  bat  by  our  1 
experience— experience  of  the  painful  I 
conaeqaenoea  of  the  oharacter  we  pre- 1 
vioualy  hod,  or  by  some  strong  feeling 
of  admiration  or  aspiration  accident- 
ally aroused.  But  to  think  that  we 
have  no  power  of  altering  our  char. 
acter,  and  to  think  that  we  dull  not 
nao  our  power  unless  we  desire  to  use 
it,  are  Very  different  thinga,  and  bava 
a  very  different  effect  on  the  mind. 
A  person  who  does  not  wish  to  alter 
his  character  cannot  be  the  person 
who  ia  supposed  to  feel  disoonraged 
or  paralysud  by  thinking  himself  un- 
able to  do  it  The  depressing  effect 
oE  the  Fatalist  doctrine  can  only  be 
felt  where  there  ii  a  wish  to  do  what  _^ 
that  doctrine  represents  as  Impossible. 
It  la  of  no  consequence  what  we  tbink 
forms  our  character,  when  we  have 
no  desire  of  our  own  about  forming 
it,  bnt  it  ia  of  great  coneequence  that 
we  should  not  be  prevented  from 
forming  luch  a  desire  by  thinldng 
tha  attainment  impracticable,  and 
that  If  we  have  the  deaire  we  should 
know  that  the  work  ia  not  so  irre- 
vocably done  as  to  be  incapable  of 
being  altered  y 

And,  indeed,  it  we  eiamina  closely, 
we  shall  find  that  this  feeling,  of  our 
being  able  to  modify  our  own  obar- 
acter  if  m  irisA,  Is  itself  the  feeling 
of  monJ  freedom  which  wa  are  eon- 
Bclous  of.  A  person  feels  morally 
free  who  feela  that  his  haUta  or  his 
temptationa  are  not  bis  masters,  bnt 
he  thdra ;  who  e»en  in  yielding  to 
them  knows  that  ba  «oUld  reinst  j  tiiat 
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were  lie  de«in>iis  of  altogether  throw- 
ing them  off,  there  would  not  be  re- 
Inired  for  that  pnrposa  &  rtronger 
esjre  than  he  knowg  himself  to  be 
capable  of  feeling.  It  is  of  course 
.  necesBBiy,  to  reader  our  coasciousneaa 
of  freedom  complete,  that  we  should 
have  EUcceeded  in  msldng  onr  char- 
ncter  all  we  have  hitherto  attempted 
to  make  ft ;  for  if  we  have  wished 
and  not  attained,  we  hare,  to  that 
extent,  not  power  over  our  own  char- 
I  acter— we  are  not  free.  Or  at  least, 
we  muBt  feel  that  our  wish,  it  not 
I  strong  enough  to  alter  our  character, 
I  ia  strong  enough  to  conquer  our  char- 
I  BCtei  when  the  two  are  brought  into 
I  conflict  in  any  particular  caee  of  con- 
I  duct  And  hence  it  IS  said  with  truth, 
I  that  none  but  a  person  of  conflrmed 
Ifirtue  is  eompletdy  free. 

The  a^lication  of  so  improper  a 
term  as  Necessity  to  the  doctrine  of 
cause  and  eflect  In  the  matter  of 
human  character  seems  to  me  one 
of  the  most  signal  InstanceB  in  philo- 
sophy of  the  abuse  of  terms,  and  Its 
practical  comiequencee  one  of  the 
most  striking  examples  of  the  power 
of  language  over  our  anodations. 
The  subject  will  never  be  generally 
understood  until  that  objectionable 
term  is  dropped.  The  free-will  doc- 
trine, by  lieeping  in  view  precisely 
that  portion  of  &e  truth  which  the 
word  Necessity  puts  out  of  sight, 
namely,  the  power  of  the  mind  to 
co-operate  in  the  formation  of  Its  own 
character,  has  given  to  its  adherents 
■  a  practical  feelmg  much  nearer  i 
truth  than  hsa  generally  (I  believe) 
existed  in  the  minds  of  Necesntarians. 
The  latter  may  have  had  a  stronger 
sense  of  the  importance  of  what  human 
beings  can  do  to  shape  the  characters 
of  one  another  ;  but  the  free-will  doc- 
trine has,  I  believe,  fostered  in  itf 
snpportera  a  much  stronger  spirit  of 
teU- culture. 

g  4.  ^ere  Is  still  one  fact  which 
requires  to  be  noticed  (in  addition  to 
the  existence  of  a  power  of  self -forma- 
tion) before  the  doctrtna  cf  the  causa- 


tion of  human  actions  can  be  freed 
from  the  confusion  and  misapprehen- 
sions which  surround  It  in  many 
minds.  When  the  will  is  said  to  lie 
determlneHTiy  motTves,  a  mritTve  does' 
'lot  mean  nlwavB,  or  solely;  the  aritl- 
iipation  of  a  pleasure  or  of  a  pain. 
I  ehali  not  here  inquire  whether  it  be  | 
I  that,  in  the  commencement,  all 
voluntary  actions  are  mere  means  I 
consciously  employed  to  obtain  some  1 
pleasure  or  avoid  some  pain.  It  is  | 
- '  Vast  certain  that  we  gradually, 
igh  The  Influence  of  ussortatlBBT 
to  desire  the  means  without 
thinking  of  the  end  ;  the  action  itself 
becomes  an  object  01  aesire,  anTTS 
gerfofmed  without  reference  to  any. 
motive  beyond  itself.  Thus  far,  it 
iiiay  sHS  be  objected,  that  the  action 
having  through  association  become 
pleasurable,  we  are,  as  mncb  as  be- 
,  moved  to  act  by  the  anticipa- 
of  a  pleasure,  namely,  the  pleasure 
of  the  aotion  itself.  But  granting 
this,  the  matter  does  not  end  here. 
As  we  proceed  in  the  formation  of 
habits,  and  become  accustomed  to 
will  a  particular  act  or  a  parUculaf 
course  of  conduct  because  it  is  pleasur- 
able, we  at  last  continue  to  will  it 
without  any '  reference  to  its  being 
pleasurable.  Although,  from  some 
change  in  us  or  in  our  circumstances, 
we  have  ceased  to  find  any  pleasure 
In  the  action,  or  perhaps  to  anticipate 
any  pleasure  as  the  consequence  ol  it, 
we  still  continue  to  desire  the  action, 
and  consequently  to  do  it.  In  this 
manner  it  ia  that  habits  of  TurtTuF 
excess  coiiEiBli'^IB 'Be  practised.  i_ 
niongh  they  have  ceased  to  be  plea- 
surable ;  and  in  this  manner  also  it 
IS  that  the  habit  of  willing  to  per- 
aevere  in  the  conrne  which  he  has 
chosen  does  not  desert  the  moral 
hero,  even  when  the  reward,  however 
real,  which  he  doubtless  receives  from 
the  (Mnsciousness  of  well-doing.  Is 
anything  but  an  equivalent  for  the 
sufferings  he  undergoes  or  the  wishes 
which  lie  may  have  to  renounce. 

A  habit  of  willing  is   commonly 
calTid  a  purpose ;    and"  amcng'Tlfe 
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cttnBea  of  oax  volitiong,  and  oE  the_ 
actions  wbich  ll<iw  from  tlieiii,  umat_ 
Ge  recEoned  not  unly  ITWiuj^it  aod  !kvcr-_ 
Sona,  But  aJao  piiipoeca.  It  i«  only 
when  our  purpuscB  hnve  become  iDde- 
pendent  of  the  feelings  of  pun  or 
pleMUre  from  which  they  ongioally 
took  their  rise  that  we  Mie  said  to 
bave  a  oonfinned  chuacter.  "  A  ohar- 
acter,"  uya  NovaUa,  "  is  a  completely 
fashioned  wUl ; "  and  the  will,  once 
to  fasbioned,  ma;  be  steady  and  con- 
stant, when  the  pagsive  BiBceptibili- 
tiea  of  pleasun  and  ptua  are  greatl; 
weakened  or  materially  changed. 

With  the  corractiona  and  explana- 
tions now  given,  the  doctrine  of  the 
causation  of  our  volitions  by  motives, 
and  of  motives  by  the  desirable  ob- 
jects offered  to  ub,  combined  with  our 
particular  muceptibilitiea  of  desire,- 
may  be  conudered,  I  hope,  aa  Buffi' 
ciently  established  for  the  purposes  of 


CHAPTER  III. 

THAT  T&BRE  IB,  CB  HAT  BE,  A  SOIEyCE 

g  I.  It  is  a  common  notion,  or  at 
least  it  is  implied  in  many  common 
modes  of  speech,  that  the  thoughts, 
feelings,  and  actions  of  sentient  beings 
are  not  a  subject  of  science,  in  the 
same  Blriot  senae  in  wbich  this  is  true 
'  uf  the  objects  of  outward  nature.  This 
notion  seems  to  involve  some  confu- 
sion of  ideas,  which  It  is  necessary  to 
loegin  by  clearing  up. 

Any  facts  are  fitted,  in  themselvoB, 
to  be  a  subject  of  science,  which  fol- 
low one  another  acconiing  to  conatant 
laws  i  although  tboBB  laws  may  not 
have  lieen  discovered,  nor  even  be 
diBcoverable  by  our  existing  resource^ 
Take,  for  instance,  the  most  familiar 
class  of  meteorological  phenomena, 
those  of  nin  and  sunahinB.   Scientific 
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inquiry  has  not  yet  succeeded  in 
ascertaining  the  order  of  antecedence 
and  consequence  among  theae  pbeno- 
meoa,  ao  as  to  be  able,  at  Itast  in  our 
regions  of  the  earth,  to  predict  tliem 
with  certainty  or  even  with  any  high 
degree  of  probability.  Yet  no  one 
doubta  that  the  phenomena  depend 
on  laws,  and  that  these  must  be  deri- 
vative laws  resulting  from  known 
ultimate  lawa,  those  of  heat,  elec- 
tricity, vaporisation,  and  elastic  fluids. 
Nor  can  it  be  doubted  that  if  we  were 
acquainted  with  all  the  antecedent 
circnmBtancea,  we  could,  even  from 
thoae  more  general  lawa,  predict  (sav- 
ing difficulties  of  calculation)  the  state 
of  the  weather  at  any  futurt  time. 
Meteorology,  therefore,  not  only  bos 
in  itaelf  every  natural  requisite  for 
being,  but  actually  is,  a  science ; 
though,  from  the  difficulty  of  observ- 
ing the  facts  on  which  the  phenomena 
depend,  (a  dilSculty  inherent  in  the 
peculiar  nature  of  those  phenomena,) 
the  science  is  extremely  imperfect ; 
and  were  it  perfect,  might  probably 
be  of  little  avail  in  practice,  since  the 
data  requisite  for  applying  its  prin- 
ciples to  particular  instances  would 
rarely  be  procurable. 

A  case  may  be  conceived  of  an 
intermediate  character  between  the 
perfection  of  Bcience  and  this  its  ex- 
treme imperfection.  It  may  happen 
that  the  greater  causes,  tiioBe  on 
principal  part  of  the  pheno- 
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that  if  no  other  causes  interveued,  a 
complete  explanation  could  be  given 
not  only  of  the  phenomenon  in  gene- 
ral, but  of  all  the  variations  auit 
modificationa  which  it  admits  of. 
But  inasmuch  as  other,  perhaps  many 
other  causes,  separately  insignificant 
in  their  effects,  C0'0perat«  or  conflict 
in  many  or  in  all  cases  with  those 
greater  causes,  the  effect,  accordingly, 
presents  more  or  less  of  aberration 
from  what  would  be  produced  by  the 
greater  cauaee  alone.  '  Now  if  these 
minor  causes  are  not  so  conitsntly 
accesaible,   ur  nut  accessible  at   all 

1.1 Coo;;lc 


HUMAN  NATURE  A  SUBJECT  OF  SCIBNCE. 


553 


to  acourftU  observntion,  the  principal 
mass  of  the  effect  may  still,  as  befure, 
be  accounted  tor,  and  even  predicted ; 
but  there  will  bs  variatloDa  and  modi- 
fications which  we  ihall  not  he  com- 
petent to  explain  thoroughly,  and  our 
predictiona  will  not  be  f  ultilled  oecur- 
atelj,  but  only  approximate);. 

It  ia  thua,  for  eiample,  with  the 
theory  of  the  tides.  No  one  doubts 
that  Tidology  (aa  Dr.  Whewell  pro- 
poses to  call  it)  is  really  a  science. 
As  much  of  the  ph< 
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impletely  understood,  and 
any,  even  unknown,  part  of  th^  earth's 
BurfacB  be  foretold  with  certainty ; 
and  the  far  greater  part  of  the  pheno- 
mena depends  on  those  causes.  But 
circnmstances  of  a  local  or  casual 
nature,  such  aa  the  configuration  of 
the  bottom  of  the  ocean,  the  degree 
of  confinement  from  shores,  the  direc- 
tion of  the  wind,  &c.,  influence  in 
many  or  in  all  places  the  height  and 
time  of  the  tide ;  and  a  portion  of 
these  circumstancea  being  either  not 
accurately  knowable,  not  precisely 
measurable,  or  not  capable  of  being 
certainly  foreseen,  the  tide  in  known 
places  commonly  varies  from  the  cal- 
culated resnlt  of  general  principlea  by 
some  differenoa  that  we  cannot  ex- 
plain, and  in  unknown  ones  may  vary 
from  it  by  a  difference  that  we  are 
not  able  to  foresee  or  conjecture. 
Nevertheless,  not  only  is  it  certain 
that  these  variations  depend  on  causes, 
and  follow  their  causes  by  laws  of 
nnerring  uniformity  ;  not  only,  there- 
fore, is  tidology  a  science,  bka  meteo- 
rology, but  it  is  what,  hitherto  at 
luaat,  meteorology  ia  npt,  a  science 
largely  available  in  practice.  Gene- 
ral laws  may  be  laid  down  respecting 
the  tides;  predictions  may  be  founded 
on  those  laws,  and  the  result  will  in 
the  main,  though  often  not  with  com- 
plete accurooy,  correspond  to  the  pre- 
dictions. 

And  this  is  what  is  or  ought  to  be 
meant  by  those  who  speak  of  sciences 
which  are  not  exact  soienoee.  Astro- 
nomy was  once  a  science,   without 


being  an  exact  sdence.  It  could  nob 
become  exact  until  not  only  tlie  gene- 
ral course  of  the  planetary  motions,  but 
the  perturbations  also,  were  accoantod 
for,  and  referred  to  their  causes. 
It  has  become  an  exact  science, 
because  its  phenomena  have  been 
brought  under  laws  comprehending 
the  whole  of  the  canaea  by  which  the 
phenomena  are  influenced,  whether 
in  a  great  or  only  in  a  trifling  degree, 
whether  in  all  or  only  in  some  cases, 
and  assigning  to  each  of  those  causes 
the  share  of  effect  which  really  belonga 
to  it.  But  in  the  theory  of  the  tides, 
the  only  laws  as  yet  oocurately  ascer- 
tained are  those  of  the  causes  which 
affect  the  phenomenon  in  all  cases, 
and  in  a  considerable  degree ;  while 
otheiB  which  affect  it  in  some  cases 
only,  or,  if  in  all,  only  in  a  slight 
degree,  have  not  been  sufficiently 
ascertamed  and  studied  to  enable  us 
to  lay  down  their  laws,  still  less  to 
deduce  the  completed  law  of  the 
phenomenoii,  by  componnding  the 
effects  of  the  greater  with  those  of 
the  minor  causes.  Tidology,  there- 
fore,  is  not  yet  an  exact  science  ;  not 
from  any  inherent  incapacity  of  being 
so,  but  from  the  difficulty  of  ascer- 
taining with  complete  precision  the 
real  derivative  uniformities.  By  com- 
bining, however,  the  exact  laws  of  the 
greater  cansea,  and  of  such  of  the 
minor  ones  as  are  sufficiently  known, 
with  such  empirical  laws  or  such 
approximate  generalisations  respect- 
ing the  miscellaneous  variations  aa  . 
can  be  obt^ued  by  specific  observa- 
tion, we  can  lay  down  general  pro- 
positions which  will  be  true  in  the 
main,  and  on  which,  with  allowance 
for  the  degree  of  their  probable  in- 
accuracy, we  may  safeiy  ground  our 
expectations  and  our  conduct. 

§  3.  The  science  of  human  nature 
is  of  this  descnptioa.  It  falls  far 
short  of  the  standard  of  exactness 
now  realised  in  Astronomy  ;  but 
there  ia  no  i«ason  that  it  should  nut 
be  as  much  a  science  as  Tidology  is, 
or  as  Astronomy  was  when  its  cwcnla- 
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"iioM  hid  only  nlMtered  th«  nu^n 

pheDomena,  but  aot  the  perturbatimia 
The  phenomena  witli  which  thU 

thoughts,  feelingB,  and  actions  of 
human  belngn,  it  woald  haTe  at- 
tained the  idekl  perfection  of  B 
■denca  If  it  eaabled  ue  to  foretell 
hoir  an  individual  Wtnild  think,  feel, 
or  act  throughout  life,  with  the  same 
cert^ntf  with  which  aatronotoj  en- 
ables ns  to  predict  the  places  and  the 
occultations  of  the  heavenly  bndle*. 
It  needs  scarcely  be  stated  that  no- 
thing approaching  to  this  can  be  done. 

VThe  BctioTB  of  individuals  could  not 
be  predicted  ivlth  sclentiiio  accuracy, 
were  it  only  because  we  cannot  fore- 
Bee  the  whole  of  the  circanistanceB  in 
nhlch  those  individnale  will  be  placed. 
But  farther,  even  in  any  given  combi- 
nation of  (present)  circumstances,  no 
assertion,  which  is  both  precise  and 
universally  true,  can  be  mode  respect- 
ine  the  manner  In  which  human  beings 
will  think,  feel,  or  act.  This  la  not, 
however,  because  every  person's  modes 
of  thinking,  feeling,  and  acting  do 
not  depend  on  causes ;  not  can  we 
doubt  that  if,  in  the  case  of  any  indi- 
vidutU,  our  data  could  be  complete, 
we  even  now  know  enough  of  the  ulti- 
mate laws  by  which  mental  pheno. 
mena  are  determined  to  enable  us  In 
many  cases  to  predict,  with  tolerable 
ceitunty,  what,  in  the  greater  nnmber 
of  Bupposable  combinaUoos  of  circum- 
stances, his  conduct  or  sentimenla 
would  be.     Bnt  the  impressions  and 

/actions  of  human  beings  are  not  solely 
the  result  of  their  present  drcnm- 
Etances,  but  the  joint  result  of  those 
circnmatances  and  of  the  characters 
of  the  individuals;  and  ths  i^encics 
which  determine  human  character  are 
so  numerous  and  divenifled,  (nothing 
which  has  happened  to  tlia  person 
throughout  life  being  without  its  por- 
tion of  influence,]  that  In  the  aggre- 
gate they  are  never  in  any  two  cases 
exactly  similar.  Henoe,  even  if  our 
science  of  human  nature  were  theore- 
Wcally  perfect,  that  is,  I  (  we  could 
calculate  any  character  ai  we  ott 


cnlate  the  orbit  of  any  planet,  fivm 
given, data;  still,  as  the  data  are 
never  all  given,  nor  ever  preciaely 
alike  in  different  cases,  wa  ooald 
neither  make  positive  predictions,  nor 
lay  down  universal  pmpomtions. 
Inasmuch,  however,  as  many 
LOSE  effects  vhlch  it  is  of  moat  i 
irtance  to  render  amenable  to  1 
an  foresight  and  control  are  deter- 
mined, like  the  tides,  in  an  Inoor 
ably  greater  degree  by  general  canses, 
than  by  all  partial  causes  taken  to- 
gether; depending  In  the  main  on 
those  circumstances  and  qnalities 
which  are  common  to  aU  mankind, 
or  at  least  to  large  bodies  of  theni, 
and  only  on  a  small  degree  on  the 
Idiosyncrasies  of  organisation  or  the 
pecaliar  histoir  of  individnals  |  it  is 
evidently  possible,  vith  regard  to  all 
such  effects,  to  make  predictions 
which  will  tUmoit  always  be  verified, 
and  general  propositions  which  are  v 
almost  always  true.  And  whenever 
it  is  sufficient  to  know  box'  the  great 
majority  of  the  human  race,  or  of 
some  nation  or  class  of  persons,  Kill 
think,  feel,  and  act,  these  propositions 
ace  equivalent  to  universal  ones.  For 
the  purposes  of  politick  and  sotnal 
science  this  ii  sufnclent.  As  we  for- 
merly remarked,*  an  apprtaimKt« 
genenJIaatlon  is,  in  social  inquiries, 
for  most  practical  purposes  equiva- 
lent to  an  exact  one ;  that  which  is 
only  probal^e  when  asserted  of  Indi- 
vidu^  hnman  beings  indisorhninately 
selected,  lacing  certain  when  aflinned 
of  the  character  and  ootlectJva  wnduct 
ofmaases. 

It  is  no  <Usparagement,  therefore, 
to  ths  science  of  Hnman  Natlire  that 
those  of  its  general  propoaitiona  which 
descend  sufficiently  into  det^l  to  serve 
as  a  foundation  for  predicting  pheno- 
mena in  the  concrete  are  for  the  most 
part  only  approximately  true.  But  in 
order  to  give  a  genuinely  soientlflc 
character  to  the  study,  it  is  indispen- 
sable that  these  approiimate  genera- 
lisations, which  in  themselves  would 
amount  only  to  tbe  lowest  kind  of 
•  Suprs,  p.  39(. 
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empirical  laws,  should  be  connected 
dednctJTely  with  the  laws  of  nature 
from  which  they  result — should  be 
regolred  into  the  propertie*  of  the 
caiuea  cm  which  the  phenomena  de- 
pond.  In  other  words,  the  wjionoe  of 
vHuman  Nature  may  be  ■ai<I  to  exbt  In 
proportion  aa  the  approximate  truths 
which  coinpoBfl  n  practical  knowledge 
of  mankind  can  be  exhibited  u 
corollarisH  from  the  untveraal  laws  of 
human  nature  on  which  they  rest, 
whereby  the  proper  limits  of  those  ap- 
proximate truths  would  be  shown,  and 
WB  iihonld  be  enabled  to  deduce  others 


for 


icipati. 


.of«, 


The  propoaition  now  stated  is  the 
text  on  which  the  two  suoceedlng 
chapters  will  fumlih  the  omunent. 


CHAPTER  rV. 


g  1.  What  the  Mind  is,  M  well  m 
what  Matter  ii,  or  any  other  qnettion 
respecting  Things  in  thenuelvoa,  as 

distinguished  from  their  sensiblemani- 
featations,  it  would  be  foreign  to  the 
purposes  of  this  treatise  to  oonsider. 
Here,  as  throughout  our  inquiry,  wi 
shall  keep  clear  of  all  speculations  re 
specting  the  mind's  own  nature,  anc 
shall  understand  by  the  laws  of  tnind 
those  of  mental  phenomena — of  the 


IS  fee 


lb  beings.  Thi 
ing  to  the  classification  we  hare 
fanoiy  followed,  consist  of  Thoughts, 
Emotions,  Volitions,  and  Sensations  ; 
the  lait  being  as  truly  states  of  Mind 
as  the  three  former.  It  is  usual,  in- 
deed, t«  speak  uf  sensations  sa  states 
of  body,  not  of  mind.  But  this  is  the 
cununon  confusion  of  gifing  one  and 

to  the  proximate  cause  or  condition) 
of  the  phenomenon.     The  immediate 
/  antecedent  of  a  sensation  is  a  state 
body,  but  the  sensation  itself  Is  a  sts 
of  mind.     If  the  word  mind  inea 
anything,  tt  mMns  that  which  fuels. 


Whatever  opinion  wo  hold  respscting 
the  fundamental  identity  or  dlTersity 
of  matter  and  mind,  in  any  coae  the 
distinction  between  mental  and  physi- 
cal facts,  between  the  internal  and 

axtemal  world,  will  Always  re- 
as  a  matter  of  olaasificfttion  ; 
and  in  that  classifioatlon,  Rensations,! 
like  all  other  feelings,  must  be  fimkedl 
as  mental  phenomena.  ThemBohaniBm| 
of  their  production,  both  in  the  body 
itself  and  in  what  is  called  outward 

re,  is  all  that  can  with  any  pro- 
priety tie  classed  as  physical 

The  phenomena  of  mind,  then,  are 
the  Tarioos  feelings  of  our  natute, 
both  those  improperly  called  physical 
and  those  peculiarly  derignated  as 
mental ;  and  by  the  laws  of  mind  I-' 
mean  Uie  Islws  according  to  which 
those  feelings  generate  one  another. 

i  2.  All  states  of  mind  ace  imme- 
diately caused  either  by  other  states 
of  tnind  or  by  states  of  liody.  When 
a  state  of  mind  is  produced  by  a  state 
of  tnind,  I  call  the  law  concerned  In 
the  case  a  law  of  Mind.  When  &^ 
state  of  mind  is  produced  directly  by 
a  state  body,  the  law  is  a  law  of  Body, 
and  belongs  to  physical  science. 

With  regard  to  those  states  of  mind 
which  are  called  sensations,  all  are 
agreed  that  these  hare  for  their  im- 
mediate antecedents  states  of  Ixidy. 
Every  sensation  has  for  its  proximate 
cause  some  affection  of  the  portion  of 
our  frame  called  the  nervous  system,  , 
whether  this  affection  originate  in  the 
aotion  of  some  external  object,  or  in 
some  pathologicol  condition  of  the 
nervous  organisation  Itself.  The  laws 
of  this  portion  of  our  nature—the 
varieties  of  our  sensations  and  the  phy- 
sical conditions  on  which  they  proxi- 
mately depend— manifestly  belong  Co. 
the  province  of  Physiology. 

Whetherthe remainderoF ourmen-  . 
tal  states  are  similarly  dependent  on 
physical  conditions,  is  one  of  the  vrxa- 
tre  qutitumei  in  the  science  of  human 
nature.  It  la  still  disputed  whether 
onr  thoughts,  emotions,  and  volitions 
are  generated  through  the  interven- 
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tion  of  material  mecbanlsm ;  whether 
we  bkve  Di^aiu  uf  tbouebt  and  oE  emo- 

Uon  ID  the  same  seiue  in  which  ne 
have  oifians  of  seniatitm.  Many  emi- 
nent phjoiologista  hold  ths  affimia- 
tive.  These  iunt«nd  th&t  a  thought 
(for  example)  ia  aa  much  the  ceault  of 
nervotu  agency  aa  a  xensation  ;  that 
Boine  particular  Btate  of  our  nervoua 
Rjatein,  in  particular  of  that  central 
portion  of  it  called  the  brain,  inrari- 
ahly  precedes,  and  is  presupposed  by, 
ever;  atate  of  our  conaciouBaeaB.  Ac- 
cnrdingtotliistheory.oiieBtateof  mind 
is  never  really  produced  by  another  ; 
all  are  produced  by  states  of  body. 
When  one  thought  aeema  to  call  np 
another  by  aaaociation,  it  ia  nut  really 
a  thought  which  recalls  a  thought ;  the 
aaaociutioii  did  not  exist  between  the 
two  thoughta,  but  between  the  two 
states  of  the  brain  or  nervea  which 
preceded  the  thoughta  :  one  of  those 
atatea  recalls  the  other,  each  being  at- 
tended, in  ita  paaaage,  by  the  particu- 
lar state  of  conaciouaneaa  whioh  ia  con- 
sequent on  it.  On  this  theory  the  uni- 
formitiea  of  Kucceaaion  among  atatea 
of  mind  would  be  mere  derivative 
uniformities,  resulting  from  the  laws 
of  Bucceeaian  of  the  bodily  states 
which  cause  them.  There  would  be 
no  original  mental  tawa,  no  Laws 
of  Mind  in  the  sense  in  which  I  usi 
the  term,  at  aU  ;  and  mental  acienci 
would  be  a  mere  branch,  though  th< 
highest  and  moat  recondite  branch,  of 
the  science  of  Physiology.  M.  Comt«, 
accordingly,  olaima  the  scientific  cog- 
nisance of  moral  and  intellectual  phe- 
nomena exclusively  for  phyaiologieta  ; 
and  not  only  deniea  to  Psychology,  or 
Mental  Philosophy  properly  so  called, 
the  character  of  a  science,  but  placee 

jecl^  and  pretensions,  almost  on  a  par 
irith  astrology. 

But,  after  all  haa  been  eaid  which 
can  be  Bud,  it  remains  incontestable 
that  there  exist  uniformities  of 
cession  among  states  of  mind,  and 
that  these  can  be  ascertained  by  ob- 
aervation  and  experiment.  Further, 
that  every  mental  state  haa  a  ner 


state  (or  its  immediate  antecedent  and 
proximate  cause,  though  extremely 
probable,  cannot  hitherto  be  said  to 
be  proved,  in  the  oonclosive  m&uDer 
in  which  this  can  be  proved  of  «eniiB- 
tions ;  and  even  were  it  oertun,  yet 
even  one  must  admit  that  we  are 
wholly  ignorant  of  the  oharaoteristics 
of  these  nervous  statea ;  we  know 
not,  and  at  present  have  no  ineana 
of  knowing,  in  what  reapect  one  of 
them  differs  from  another  ;  and  our 
only  mode  of  studying  their  snooes- 
Bions  or  co-existences  must  be  by 
observing  the  successions  and  co-ex- 
istences of  the  mental  states  of  which 
they  are  auppoaed  to  be  the  generators 
orcauaes.  TheaucceBsions,  therefortv/ 
which  obtain  among  mental  pheno- 
mena do  not  admit  of  being  deduced 
from  the  physioli^oal  lavra  of  our 
nervous  oTganisation ;  and  all  real 
knowledge  of  them  must  continue, 
for  a  long  time  at  least,  if  not  always, 
to  be  Bought  in  the  direct  study,  by 
□bservation  and  experiment,  of  the 
mental  successions  themaelves.  Since, 
therefore,  the  older  of  our  mental 
phenomena  must  be  studied  in  those 
phenomena,  and  not  inferred  from 
the  laws  of  any  phenomena  more 
general,  there  is  a  distinct  and  sepa- 
rate Science  of  Mind. 

The  relations,  indeed,  of  that  science 
to  the  science  of  physiology  must  never 
be  overloolied  or  undervalued.  It 
must  by  no  means  be  forgotten  that 
the  laws  of  jnind  may  be  derivative 
laws  resulting  from  laws  of  animal 
life,  and  that  their  truth  tlierefore 
may  ultimately  depend  on  physical 
conditions ;  and  the  influence  of  physio- 
logical states  or  physioiogical  changea 
in  altering  or  countetacUng  the  men- 
tal sneoessions  is  one^  the  most  im- 
portant departments  of  psychological 
study.  But,  on  the  other  hand,  to 
reject  the  resource  of  payt^ological 
analysis,  and  construct  the  theory  of 
the  mind  solely  on  such  data  as  phy- 
siology at  present  affords,  seems  to 
me  as  great  an  error  in  principle,  and 

Imperfect  as  is  the  science  of  mind, 
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I  do  not  Bcmpte  to  tffirm  that  it  is  in 
»  ooDBidenibly  more  advanced  Btate 
th&n  the  porbinn  of  ph;Biolog;  which 
correspondB  to  it ;  and  to  discfird  the 
former  for  the  latter  appears  to  me 
an  mfrineement  o(  the  true  cohodb 
of  hiductiTG  phUosophy,  which  mnat 
produce,  and  which  does  produce,  erro- 
neous coDclusions  in  some  vet^  im- 
portant departments  of  the  BcienoB  of 


fi  3.  The  subject,  then,  of  Psycho- 
logy is  the  uniformitiea  of  BUCCeBaion, 
the  lawB,  whether  nltiioate  or  deri- 
vative, according  to  which  one  mental 
Btate  succeeds  another^is  canned  by, 
or  at  least  is  caused  to  follow,  another. 
Of  these  laws,  same  are  general,  others 
more  special.    The  following 


rs  of  the  most  general  laws, 
Firet,  Wlienever  any  state  of 
■ciousness  has  once  been  excitei 
us,  no  matter  by  what  canse,  ao 
ferior  degree  of  the  same  state  of  con- 
Bciousneas,    a  state   oE    consciousness 
resembling  the  former,  bnt  inferior  in 
intensity,  is  capable  of  being  repro- 
duced in  us,  without  the  presence  of 
any  such  caose  as  excited  it  at  first. 
Thus,  if  we  have  once  seen  or  touched 
an  object,  we  can  afterwords  think  of 
the  object  though  It  be  absent  from 
our  sight  or  from  our  tonch.     If  we 
have  been  joyful  or  grieved  at 
event,  we  can  think  of  or  reme 
our  past  joy  or  grief,  though  no 
event  of  a  happy  or  painful  ns 
has  taken  place.     When  a  poet  has 
put  together  a  mental  picture  of  a 
imaginary  object,  a  Castle  of  Indi 
lence,  a  Una,  or  a  Hamlet,  he  can 
afterwards  think  of  the  ideal  object 
he  has  created  without  any  fresh  act 
of  iutellectnal  combination.   This  law 
is  expressed  by  saying,  in  the  language 
of  Hume,  that  every  mental  impra- 
Aon  has  its  vita. 

Secondly,  Tliese  ideas,  or  secondary 
mental  states,  are  excited  by  our  it 
pressions,  or  by  other  ideas,  accoidii 
to  certain  laws  which  are  raJled  Lai 
of  Association.      Of  these  laws  the 
first  is.  that  similar  ideas  tend 


me  another.  The  second  la,  that 
.  two  imprssaions  have  been  fre- 
quently experienced  (or  even  thought 
of),  eithersimultaneously  or  in  imme- 
diate succession,  then  whenever  one 
of  these  impressiuos,  or  the  idea  of  it, 
recurs,  it  tends  to  excite  the  idea  of 
the  other.  The  third  Uw  is,  that 
greater  intensity  in  either  or  both  of 
the  impressions  is  equivalent,  in  ren- 
dering them  excitable  by  one  another, 
to  a  greater  frequency  of  conjunction. 
These  are  the  laws  of  ideas,  on  which 
I  shall  not  enlarge  in  this  place,  bnt 
refer  the  reader  to  works  professedly 
psychological,  in  particular  to  Mr. 
James  Mill's  Avalyia  of  the  Pknia- 
mena  of  the  Human  Mind,  where  the 
principal  laws  of  association,  along 
with  many  of  their  applications,  are 
copioualy  exemplified,  and  with  a  mas- 
terly hand.' 

These  simple  or  elementary  Laws 
of  Mind  have  been  ascertained  by  the 
ordinary  methods  of  experimental  in- 
quiry ;  nor  could  they  have  been  as- 
certained in  any  other  manner.  But 
a  certain  number  of  elementary  laws 
having  thus  been  obtained,  it  la  a  fur 
subject  of  scientific  inquiry  how  far 
those  laws  con  be  made  to  go  in  ex- 
plaining the  actual  phenomena.  It  is 
obvious  that  complex  laws  of  thought 
and  feeling  not  only  may,  but  must 
be  generated  from  these  simple  laws. 
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And  n  ii  to  be  remarked  that  the 
caae  is  not  olwajn  one  of  Coinpositioa 
jdf  Causes :  the  effect  of  concumng 
caiues  U  not  always  preciaely  the 
BUm  of  tbe  effects  a[  those  cauun 
when  separate,  iior  eveci  always  an 
effect  of  the  some  kind  with  them. 
RevertiDg  to  the  distinctiun  which 
occupi«  BO  promineDt  a  place  i^  the 
,  theory  o[  induction,  the  lawa^ef  tbe 
J  phenomena  of  miud  arB^,»ffnietiiDe> 
analogous  to  inechanical,  but  some- 
times also  to  chemical  laws.  When 
many  impreasionB  or  ideoa  are  operat- 
iug  m  the  mind  together,  there  some- 
timea  takes  place  a  process  of  a  simi- 
lar kind  to  chemical  combination, 
When  iwpreBsiona  have  been  ho  often 
experienced  in  conjunction  that  each 
of  them  calls  up  readily  and  inetan- 
taneonsly  the  ideas  of  the  whole 
group,  those  ideaa  sometimes  melt 
and  coalesce  into  one  another,  and 
appear  not  several  ideas,  but  one,  in 
the  eame  manner  as,  when  the  seven 
|irismatic  colours  are  presented  to  the 
eye  in  rapid  succession  the  sensation 
pi-uduced  is  that  of  white.  But  as  in 
this  lost  case  it  is  correct  to  say  that 
the  seven  colours  when  they  rapidly 
follow  one  another  £ien«T-iif«  white,  but 
not  that  they  actuEdlyarf  white;  so  it 
ai^pears  to  me  that  the  Complex  Idea, 
formed  by  the  blending  together  of 
several  simpler  ones,  should,  when  it 
reully  appears  simple,  {that  is,  when 
the  separate  elements  ars  not  oon- 
sciously  distinguishable  in  it,}  l>e  said 
to  raidt  from,  or  be  genavted  by,  the 
simple  ideas,  not  to  contia  of  them. 
Oar  idea  of  an  orange  really  mniuto 
of  tbe  simple  ideas  of  a  certain  colour, 
a  certain  form,  a  twrtain  tsste  and 
smell,  &c,  because  we  can,  hy  inter- 
rogating our  consciousness,  perceive 
all  these  elements  in  the  idea.  But 
we  cannot  perceive,  in  so  apparently 
simple  a  feeling  as  our  perception  of 
the  shape  of  an  object  by  the  ey%  all 
thnt  multitude  of  ideas  derived  fr  > 
other  senses,  without  which  it  if 
nscertained  that  no  such  visual 
ception  would  ever  have  ha<^ 
once  J  nor,  in  our  idea  of  Eii 


can  we  disooier  IkoM  eleenentsry 
ideas  o[  resiatonoe  derived  froB)  our 
muscular  frwoe  in  which  it  has  beeiu 
cunclusivdy  shown  that  the  id^A  onv 

of  mental  chemistry,  in  whioh  it  h 
proper  to  say  that  the  eimple  idew 
generate,  rather  thou  that  tbey  Own- 
pose,  the  complex  ones. 

With  respect  to  all  the  otlj^  ottn- 
stituents  of  the  mind,  iU  beliefa,  iU 


emotions,  and  volitions,  there  ai« 
some  (among  whom  are  Hwtlej  maA 
the  author  of  the  AnaiT/ta)  who  think  ' 
that  the  whole  of  these  are  generated 
from  simple  ideas  of  seusotitoi  by  a 
chemistry  similar  to  that  whioh  we 
have  just  exemplified.  These  philo' 
sophera  have  made  out  a  great  paft 
of  their  case,  but  I  am  not  satisfied 
that  they  have  established  the  whole 
of  it.  They  have  shown  that  Ihera 
is  such  a  thing  as  mental  chemistry  ; 
that  the  heterogeneous  nature  of  a 
feeling  A,  considered  iq  relation  to 
B  and  C,  is  no  conclusive  ai^umeDt 
against  its  being  generated  from  B 
and  C.  Having  proved  this,  they 
proceed  to  show  that  where  A  ia 
found  B  and  C  were  or  may  bava 
been  present ;  and  why,  therefore, 
they  ask,  should  not  A  have  been 
generated  from  B  and  C  ?  But  even 
if  this  evidence  were  carried  to  the 
highest  degree  ot  completeness  which 
it  admits  of  ;  if  it  were  shown  (which 
hitherto  it  has  not,  in  all  cases,  beea) 
that  certain  groups  of  associated  ideas 
not  only  might  have  been,  but  actu- 
ally were  present  whenever  the  ntore 
recondite  mental  feeling  WM  experi- 
enced, this  would  amount  only  to 
the  Method  of  Agreement,  aad  oould 
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the  inquiiy  be  into  the  origin  of 
moral  leelinge,  the  feeling,  for  ex- 
ample, of  moral  reprobation,  it  ia 
cecessuy  to  compare  all  the  varletieg 
of  actiunH  or  gtatee  of  mind  wbieli 
are  ever  morally  dUapprored,  and  see 
vhother  in  all  these  cases  it  can  be 
gbawn,  or  nosocablj  surmisGil,  that 
tbe  action  or  state  of  mind  bad  be- 
come connected  by  association,  in  the 
disapproving  mind,  with  some  parti- 
culu'  dasB  ot  hateful  or  diigusting 
Ideas ;  and  the  method  employed  js, 
thus  far,  that  ot  Agreement.  But 
this  is  not  enough.  Supposing  this 
proved,  we  must  try  further  by  the 
Method  of  Dlfiereoce  whether  this 
particular  kind  of  hateful  or  disgust- 
ing ideaa,  when  it  becomes  associated 
with  an  action  preriously  indifferent, 
will  render  that  action  a  subject  of 
moral  disapproval  If  thia  ijueetion 
can  be  answered  In  tbe  affirmative,  it 
is  shown  to  be  a  law  of  the  human 
mind  that  an  association  of  that  par- 
ticular description  Is  tbe  generating 
cause  of  moral  reprobation.  That  all 
tKia  is  the  case  has  been  rendered 
ci^tremely  probable,  but  the  experi- 
menta  have  not  been  tried  with  the 
degree  ot  precision  necessary  for  a 
complete  and  absolutely  conclusive  in- 
duction.* 

It  is  further  to  be  remembered,  that 
even  if  all  which  this  theory  of  mental 
phenomena  contends  for  could  be 
proved,  we  should  not  be  the  more 
enabled  to  resolve  the  taws  of  the 
more  complex  feelings  into  those  of 
tlie  simpler  ones.  The  generation  of 
one  class  of  mental  phenomena  from 
another,  whenever  it  can  be  made  ont, 
is  a  highly  interesting  (net  in  psy. 


mental  atady  of  the  ganecated  pheim. 
menon,  than  a  knowledge  of  the 
properties  of  oiygen  and  sulphur 
enables  us  to  deduce  those  of  sulphuriq 
acid  without  specific  observation  and 
experiment.  Whatever,  therefore, 
may  be  the  final  issue  of  the  attempt 
to  account  for  the  origin  of  our  judg- 
ments, our  desires,  or  our  volitions, 
from  simpler  mental  phenomena,  it  in 
not  the  less  iinperativo  to  ascertain 
the  sequences  of^the  complex  pheno- 
mena themselves  by  special  study  in 
conformity  to  the  canons  of  Induction. 
Thus,  in  respect  to  Belief,  psycho- 
logists will  always  have  to  int|uire 
what  beliefs  we  nave  by  direct  con- 
sciousness, and  according  to  what 
laws  one  belief  produces  another ; 
what  are  the  laws  in  virtue  of  which 
one  thing  is  recognised  by  the  mind, 
either  rightly  or  erroneously,  as  evi- 
deuce  of  another  thing.  In  regard  <^ 
to  Desire,  they  will  have  to  examine 
what  objects  we  desire  naturally,  and 
by  what  causes  we  are  made  to  desire 
things  originally  indifferent,  or  even 
disagreeable  to  us  ;  and  so  forth.  It 
may  be  remarked,  that  the  general 


of    I 


e  states  of  n 


simpler  ones.  A  desire,  an  emotion, 
an  idea  of  the  Higher  order  of  abstrnc- 
tiou,  even  our  judgments  and  volitions 
when  they  have  become  habitual,  are 
called  up  by  association,  according  to 
precisely  the  same  laws  as  our  aim^e 

§  4.  In  the  cbursa  of  these  inquiries 

it  will  be  natural  and  necessary  to 

examine  how  far  the  production  of 

—  _.._i.   .(  -  -'mj  ^y  another  is  in- 

f  assignable  state  of 

miuonest  observation 

'  ditferent  degrees  tn 
e  same  psjchoUigical 
ea,  for  example,  of  a  ^ 
object  will  excite  in 
very  dittereiit  degrees 


Thesa 
sstiitcd  to  diSfr- 
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ent  minds,  vill  excite  Id  them  Terj 
"Gnequ'iil  3^;riieg  of  intellectual  lu^ion. 

'TbeiirdiffKn>iiuHiTit~inentBl  maeepti-' 
bilityin  different  indfvidualB  may  be, 
Rrac,  onginal  and  ultimate  facts,  or,' 
■ecoodly,  theymajbe  consequecces  of 
the  previous  mai^al  -JiiBtory  of  those 
iodiTidualfl,  or,  thirdly  and  lastly,  they 
may  depend  on  varieties  of  phyaicol 
dsanisstion.  That  the  previous  men- 
tal history  of  the  iodividualB  must 
have  Borne  share  in  producing  or  in 
modifyint;  the  whole  of  their  mental 
character  ia  an  inevitable  coUBequenoe 
oi  the  laws  of  mind  ;  but  that  difier- 
eaces  of  bodily  structure  also  co- 
uprato  is  the  opinion  of  all  phyai- 
tJf^fists,  confirmed  by  common  expe< 
rience.  It  ia  t«  be  regretted  that 
hithertothis  experience,  being  accepted 
in  the  gross  without  due  analyaia,  has 
been  made  the  groundwork  of  em- 
pirical generoliaatiooa  moat  detrimen- 

,tal  to  the  progreBB  of  real  knowledge. 
It  ia  certain  that  the  natural  differ- 
ences which  really  exist  in  the  men- 
til  predispositions  or  aosceptibilitieaof 
different  persons,  are  often  not  uncon- 
nected with  di  veraities  in  their  oreanic 
constitution.  But  it  does  not  there- 
fore follow  that  these  organic  differ- 

■  encea  muet  in  all  cbbcb  influence  the 
mental  phenomena  directly  and  im- 
mediately. They  often  affect  them 
through  the  medium  of  their  paycho- 

Jcigieal  eauaes.  ITor  example,  the  idea 
■if  some  particular  pleasure  may  ex- 
cite in  different  persons,  even  inde- 
pendently of  habit  or  education,  very 
different  atrengtha  of  desire,  and  this 
may  be  the  effect  of  their  different 
degreeB  or  kinds  of  nervous  suacepti- 
bility;  but  these  organic  differences, 
ws  must  remember,  will  render  the 
oleasurable  sensation  itself  more  in- 
tense in  one  of  these  persona  than  in 
the  other ;  ao  that  the  idea  of  the 
pleasure  ivill  also  be  an  intenser 
feeling,  and  will,  by  the  operation 
of  mere  mental  lawa,  excite  an  in- 
tenser  deaire,  without  its  being  neces- 
sary to  Euppoae  that  the  desire  itself 
is  directly  influenoed  by  the  physical 
peculiarity.    As  in  this,  bo  in  many 


cases,  such  differences  in  the  kind  or 
in  the  intensity  of  the  phyaic&I  aensB' 
tions  as  must  necessarily  result  from 
differences  of  bodily  oi^anisation  will 
of  themselves  account  for  many  di£fer- 
ences,  not  only  in  the  degree,  but  even 
in  the  kind,  of  the  other  mental 
phenomena.  So  true  is  this,  that 
even  different  qualUiet  of  mind,  differ- 
ent types  of  mental  character,  will 
naturally  be  produced  by  mere  differ- 
ences of  intensity  in  the  Bonsationa 
generally :  as  is  well  pointed  out  in 
the  able  essay  on  Dr.  PxieaUey  by 
Mr.  Martineau,  mentioned  in  a  former 

"The  sensations  which  form  the 
elements  of  all  knowledge  are  received 
either  simultaneously  or  succearavely ; 


veral    i 


multa- 


ity,  aa  the  amell,  the  taete,  the 
colour,  the  form,  &c.,  of  a  fruit,  their 
association  together  constitutea  our 
idea  of  an  object ;  when  received  suc- 
cessively, their  aBsociation  makes  up: 
the  idea  of  an  event.  Anytliing,  then. 
which  favours  the  aasociationa  of  ayn- 
cbionouB  Ideas  will  tend  to  produce 
knowledge  of  objects,  a  perception 


£hing  which 
t  succesaivQ 
order  will  tend  to  produce  a  know- 
ledge of  events,  of  the  order  of  occnr- 
rences,  and  of  the  connection  of  cause 
and  effect :  in  other  words,  in  the 
one  case  a  perceptive  mind,  with  a 
discriminate  feeling  of  the  pleasur- 
able and  panful  properties  of  things, 
a  Bcoae  of  the  grand  and  the  beauti- 
ful will  be  the  result ;  in  the  other, 
a  mind  attentive  to  the  movements 
and  phenomena,  a  nitiocinative  and 
philosophic  Intellect.  Now  it  ia  an 
acknowledged  principle  that  all  sensa- 
tions experienced  during  the  pre- 
sence of  any  vivid  impression  become 
strongly  associated  with  it  and  with 
each  other,  and  doca  it  not  follow 
that   the   aynchronooa   feelings   c 


.    the    c 


which  has  vivid  impreasions)  will  be 
more  intimately  blended  than  in  a 
differently  formed  mind?  11  ttae 
suggestion    baa   any    f       '    ' 
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^  truth,  It  UadB  to  an  inference  not 
unimportant ;  that  when  nature  has 
endowed  an  iDdividual  with  great 
ori;;in[tt  susceptibility,  he  will  pro- 
Imbly  be  distinguished  by  fondness 
'^  for  natural  hiHtory,  a  relish  for  the 
beautiful  and  great,  and  monil  eti- 
thusiasin )  where  there  is  but  a  medtO' 
crity  of  sensibility,  n  love  of  science, 
of  abetract  truth,  with  a  deficiency  of 
taste  and  uf  fervour,  is  likely  to  be 
the  result. " 

We  see  from  this  example  that 
when  the  general  laws  of  mind  are 
mors  accurately  known,  and,  above 
all,  more  skilfuUy  applied  tfl  the  de- 
tuled  explanation  of  mental  peculia- 
rities, they  will  account  tor  many 
more  of  those  peculiaritiea  than  U' 
ordinarily  suppiMed.  Unfortunately 
the  reaction  of  the  last  and  present 
generation  agMnst  the  philosophy  of 
the  eighteenth  century  hae  produced 
a  very  general  neglect  of  this  great 
department  of  analytical  inquiry,  of 
which,  consequently,  the  recent  pro- 
gress has  been  by  no  means  propor- 
tional to  its  early  promise.  The 
majority  of  those  who  speculate  on 
human  nature  prefer  dogmatically 
to  assume  that  the  mental  differences 
which  they  perceive,  or  think  they 
perceive,  among  human  beings  are 
ultimate  facts,  inciqnble  of  being 
(^  either  eiplajned  or  altered,  rather 
'  than  take  the  trouble  of  fitting  them- 
selves, by  the  requisite  processes  of 
thought,  for  referring  those  mental 
differences  to  the  outward  causes  by 
which  they  are  for  the  most  part  pro- 
duced, and  on  the  removal  of  which 
they  would  cease  to  exist.  The  Ger- 
man school  of  metaphysical  specula- 
tion, which  has  not  yet  lost  its  tem- 
porary predoaiinance  in  European 
thonght,  baa  had  this  among  many 
other  injurious  influences  ;  and  at  the 
opposite  extreme  of  the  psycholc^al 
scale,  no  writer,  either  of  early  or  of 
recent  date,  is  chargeable  In  a  higher 
degree  with  this  aberration  from  the 
true  scientific  spirit  than  M.  Cunite, 
\  It  is  certain  that,  in  human  beings 
I  at  least,  differences  in  education  and 


«  capable! 

of  affording  an  adequate  explanation  ] 
of  by  f|Lr  the  greatest  portion  of  char- ' 
acter,  and  that  the   remainder  may 


,  roduced  in  different  individuals  by 
the  same  external  or  internal  cause. 
fflere  are,  however,  some  mental  facts 
wtiich  do  not  seem  to  admit  of  the3e_ 
iinofles  of  explanation.  Such,  to  take 
the  strongest  case,  are  the  variolas 
instincts  of  animals,  and  the  portion 
of  human  nature  which  corresponds 
to  those  instincts.  No  mode  hasbeeq, 
suggested,  even  by  way  of  hj[puthesig, 
In  which  these  can  receive  any  satis- 
factory, or  even  plausible,  explanation 
from  psycholt^ical  causes  alone  ;  and 
there  is  great  reason  to  think  that 
they  have  ss  pttsitivc,  and  even  aa 
direct  and  immediate,  a  connection 
with  physical  conditions  of  the  brain 

tions  have.  A  supposition  which  (it 
is  perhaps  not  superfluous  to  add)  in 
no  way  conflicts  with  the  indisputable 
fact  that  these  uistincts  may  Iw  modi- 
fied to  any  extent,  or  entirely  con- 
quered, in  human  beings,  and  to  no 
inconsiderable  extent  even  in  soma 
of  the  domesticated  animals,  by  other 
mental  influences,  and  by  education. 
Whether  organic  causes  exercise  a 
direct  influence  over  any  other  classes 
of  mental  phenomena  Is  hitherto  as 
far  from  being  ascertained  as  is  the 
precise  nature  of  the  organic  condi- 
tions even  in  the  case  of  instuicts. 
The  physiology,  however,  of  the  brain 
and  nervous  system  is  in  a  state  of 
such  rapid  advance,  and  is  continually 
bringing  forth  such  new  and  interest- 
ing results,  that  if  tliere  be  really  a 
connection  between  mental  peculiari- 
ties and  any  varieties  cognisable  by 

cerebral  and  nervous  apparatus,  the 
nature  of  that  connection  is  now  in 
a  fair  way  of  bein^  found  out.  The 
latest  discoveries  in  cerebral  physio- 
It^  appear  to  have  proved  that  any 
such  connection  which  may  exist  is  of 
a  radically  different  ctiBia«t«r  from 
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thftt  contended  for  by  Gall  and  hii 
followers,  and  thnt  whatever  maj 
liereafter  be  found  to  be  the  true 
theory  of  the  subject,  phrenology  at 
least  la  untenable. 


CHAPTER  V. 

■  aOIKNCB  OP 
THR  (-ORHATIOH 
%  I.  Trg   laws  of  lalnd, 


Rcterised  i 
impoae    the  universal    i 


\  the  preceding  chapter, 
le  universal  or  abstract 
portion  o(  the  phUosophy  o(  human 
nature  ;  and  all  the  truths  of  common 
experience,  constituting  a  practical 
knowledge  of  mankind,  must,  to  the 
extent  to  which  they  are  truths,  be 

■>  results  or  consequences  of  these.  Such 
familiar  maxims,  vhen  collected  A 
poiteriori  from  observation  of  life, 
occupy  among  the  troths  of  the  science 
the  place  of  what,  in  our  analysis  of 
Induction,  have  so  often  been  rooken 
of  under  the  title  of  Empirical  Laws. 
An  Empirical  Lavr  (it  will  be  re  ■ 
membered)  is  an  uniformity,  whether 
of  succession  or  of  co-existence,  which 
holds  true  in  oil  instances  within  our 
limits  of  observation,  but  is  not  of  a 
iiBtiit«  to  afford  any  aaaurance  that 
it  would  hold  beyond  those  limits, 
either  because  the  consequent  is  not 
really  the  effect  of  the  antecedent,  but 
forms  part  along  with  It  of  a  chain  of 
effects,  flowing  from  prior  causes  not 
yet  ascertained,  or  btcnuee  there  is 
ground  to  believe  that  the  sequence 
(though  a  case  of  causation)  is  re- 
solvaUH  into  simpler  sequences,  and, 
depending  therefore  on  a  concurrence 
of  several  natural  agencies,  is  exposed 
to  an  unknown  multitude  of  pos- 
sibilities of  counteraction.     In  other 

V  words,  an  empirical  law  is""a  gene, 
ralieation,  oF  'lAich,  not  content  with, 
finding  it  tme,  we  are  abligcd  to'  ask 
why  IS  it  true  t.  knowing  that  its 
truth  is  not  al>solute,  but  dependent 
on  some  more  general  conditions,  and 
that  it  can  only  be  relied  on  in  so  far 


as  there  is  ground  of  assurance  that 
those  conditions  are  realised. 

Now,  the  observations  coDceni 
human  affairs  collected  from  comr 
experience  ore  precisely  of  this 
ture.  Even  if  they  were  universally 
and  exactly  true  within  the  bounds  of 
eiperience,  which  they  never  are,  still 
they  are  D<it  the  ultimate  laws  of 
human  action  ;  they  ate  not  the  prin 
ciples  of  human  nature,  but  results 
of  those  principles  nnder  the  circum- 
stances in  which  mankind  have  hap-- 
pened  to  be  placed.  When  the  Paal- 
mist  "said  in  his  haste  that  all  men 
are  liars,"  he  enunciated  what  in  some 
nges  and  countries  is  borne  out  by 
ample  experience  ;  but  it  is  not  a  law 
of  man's  nature  to  lie,  though  it  Is 
one  of  the  consequences  of  the  Liws  of 
human  nature  tKat  lying  is  nearly 
universal  when  certain  external  cir- 
cumstances eiisb  universally,  espe- 
cially ctreuinstances  productive  of 
habitual  distnist  and  fear.  When 
the  character  of  the  old  is  asserted  la 
be  cautions,  and  of  the  young  Ini- 
petuoua,  this,  ag^n,  is  but  an  empiri- 
cal law  ;  for  it  is  not  because  of  their 
youth  that  the  yonng  ate"  impetnims, 
nor  because  of  their  age  that  the.ojd 
are  cautious.  It  is  diiefly,  it  not 
wholly,  because  the  old,  during  their 
many  years  of  life,  have  gcuerally  hod 

nnd  having  suffered  or  seen  othera 
suffer  much  from  incautious  exposn[« 
te  them,  have  acquired  associationa 
favourable  to  drcumspecHon ;  while 
the  young,  as  well  from  the  absence 
of  similar  experience  as  from  the 
greater  strength  of  the  inclinatioos 
which  urge  them  to  enterprise,  en- 
gage themselves  in  it  more  reaidily. 
Here,  then,  is  tte  explanation  of  the  J 
empiricaliaw  ;  here  are  the  conditions 
which  ultimately  determine  whether 
thelawholdsgoodornoL  Ifonoldman 
has  not  been  oftener  than  most  young 
men  in  contact  with  danger  and  difH- 
cnlty,  he  will  be  equally  incautious: 
it  a  youth  has  not  stronger  inclina- 
tions than  an  old  man,  be  ptnbably 
will   be   as  little  enterprising.     The 


iT»lric;ai  law  dei 

._         J  laws  of_       

It_iB  n  consequence.  If  we  know 
"nioaolaws,  we  know  vrtat  are  the 
Tunits'lo'tfie  3e"ri vatTve" ]aw"l~wline. 
If  wn  have  not  3'et  aocounted  for  the 
empIricBl  law — if  it  reata  only  on 
observation  —  there  is  no  aafety  in 
applying  it  far  beyond  the  limits  of 
time,  place,  and  circumstance  in  which 
the  observations  were  made. 
''Tlie  iBfllly  scientific  truths,  then, 
aie  not  theaa  empirical  laws,  but  the 
causal  laws  which  explain  them.  The 
empirical  laws  of  those  phenomena 
'  which  depend  on  known  causes,  and 
of  which  a  general  theory  can  there- 
fore be  constructed,  have,  whatever 
may  be  their  value  in  practice,  no 
other  function  in  science  than  that  of 
verifying  the  coneloaiona  of  theory. 
Still  more  must  this  be  the  case  when 
moat  of  the  empirical  laws  amount, 
even  nithin  the  limita  of -obBetvation, 
only  to  approximate  generalisationa. 

§  3.  This,  however,  Is  not,  so  much 
aa  is  sometimes  su[^sed,  a  peculi- 
arity of  the  sciences  called  moral  It 
is  only  in  the  simplest  branches  of 
science  that  empirical  laws  are  ever 
esactly  true,  and  not  alwaya  in  thoae. 
Astronomy,  for  example,  a  the  sim- 
plest of  ul  the  sciences  which  ex- 
plain, In  the  concrete,  the  actual 
eoitrae  of  natural  events.  The  causes 
or  forces  on  which  astronomical  phe- 
nomena depend  are  fewer  in  number 
than  those  which  determine  any  other 
of  the  great  phenomena  of  nature. 
Accordingly,  as  each  effect  results 
from  the  conflict  of  but  few  causes,  a 
great  degree  of  regularity  and  uni- 
formity might  be  expected  to  exist 
among  Uie  effects  ;  and  such  Is  really 
the  case  :  they  have  a  tlxed  order  and 
return  in  cyclei.  But  propositions 
which  should  express  with  absolute 
correctness  all  the  eucoessiie  positions 
of  a  planet  until  the  cycle  is  com- 
pleted would  be  of  almoat  unmanage- 
able complexity,  and  could  be  obtained 
from  theory  alone.  The  generalisa* 
tions  which  can  be  coUeckd  on  the 
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subject  from  direct  observation,  even 
such  as  Kepler's  law,  are  mere  ap- 
proximations :  the  planets,  owing  to 
their  perturbations  by  one  aooUier, 
do  not  move  in  exact  ellipses.  Thus 
even  in  astronomy  perfect  exactness 
In  the  mere  empirical  laws  is  not  to  bo 
looked  for ;  much  less,  then,  in  mord 
complex  subjects  of  inquiry. 

The  same  example  shows  how  little 
can  be  inferred  against  the  univer- 
sality, or  even  the  simplicity  of  the 
ultimate  laws,  from  the  impossibility 


of  causation  according  to  which 
a  class  of  phenomena  are  produced 
may  be  very  few  and  simple,  and  yet 
the  effects  themselves  may  be  so 
various  and  complicated  that  it  shall 
be  impossible  to  trace  any  regularity 
whatever  completely  through  them, 
For  the  phenomena  in  question  may 
be  of  an  eminently  modifiable  charac- 
ter ;  insomuch  that  innumerable  cir- 
cumstances are  capable  of  influencing 
the  effect,  although  they  may  all  do  it 
according  to  a  very  small  number  of 
laws.  Suppose  that  all  which  passet  %/ 
In  the  mind  of  man  Is  determined  by 
a  few  simple  laws  :  still,  if  those 
laws  be  such  that  there  Is  not  one  of 


that  does  not  Infiuen 
or  degree  his  subsequent  mental  his- 
tory, and  if  the  circumstances  of  dif- 
ferent human  beings  are  extremely 
different,  it  will  be  no  wouder  if  very 
few  propositions  can  be  made  respect- 
ing the  details  of  their  conduct  or 
feelings  which  wilt  be  true  of  ail 
mankind. 

Now,  without  deciding  whether  the 
ultimate  laws  of  our  mental  naturo 
are  few  or  many,  it  is  at  least  certain 
that  they  are  of  the  above  description. 
It  is  cer^in  that  our  mental  states,  and  > 
our  mental  capacities  and  suscepCI- 
billtles,  are  modified,  either  for  a  time 
or  permanentiy,  by  everything  which 
happens  to  us  in  life.  Considering, 
therefore,  how  much  these  modifying 
causes  differ  in  the  case  of  any  two 
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individiukls.  it  \irouId  Vw  unrFogMnnble 
to  expect  that  the  empirical  laws  of 
tbe  human  mind,  the  generalieations 
which  CBD  be  mode  respecting  the 
feelings  or  actinnn  of  mankind  with- 
out reference  to  the  causea  that  de> 
termine  them,  should  be  nnythingbut 
approximate  generalisations.  Thej 
, .  are  the  common  wisdom  of  common 
life,  and  as  such  are  invaluable ;  espe- 
cioll;  as  they  are  mostly  to  be  ap- 
plied to  cases  not  veiy  dissimilar  to 
those  from  which  they  were  coUec- 
"ted.  But  when  maxima  of  this  sort, 
collected  from  Englishmen,  come  to 
be  applied  to  Frenchmen,  or  when 
those  collected  from  the  present  day 
are  applied  to  past  or  future  genera- 
tions, they  are  apt  to  be  very  much 
at  fault.  Unless  wc  have  reeulved 
the  empirical  law  into  the  laws  of  the 
caunes  on  which  it  depends,  and  as- 
certained that  those  causes  extend  to 
the  case  which  we  have  in  view,  there 
can  be  no  reliance  placed  in  our  infer- 
I'y  individual 


i  different 

,  ndividual; 

eveiynatlonor  generation  of  njuntiijd 
from  every  other  nation  or  generation; 
and  none  of  these  diBerenccaare  with- 
dut  {heir  inHuence  in  forming  a  dif- 
ferent type  of  character.  1'here  is, 
indeed,  a&o  a  certain  general  resem- 
blance ;  but  peculiarities  of  circum- 
stances are  continually  constituting 
exceptions  even  to  the  propositions 
which  are  true  in  the  great  majority 


ahsolut 

all  monltiiid  ;  and  though  the  genera- 
TisationB  which  assert  that  any  given 
variety  of  conduct  or  feeling  will  be 
found  universally,  (however  nearly 
they  may  approximate  to  truth  with- 
in given  limits  of  observation,)  will 
be  tonsidered  as  scientific  propositiot 
by  no  one  who  is  at  all  familiar  wit 
scientific  investigation ;  yet  all  modt 
of  feeling  and  conduct  met  with  among 
mankind  have  causes  which  produce 
them  i  and  in  the  propositions  which 


assign  those  causes  will  be  found  thn 
explanation  of  the  empirical  laws,  and 
the  limiting  prind|de  of  our  reliance 
them.  Hunukn  tirangG  do  not  all 
feel  and  act  alike  in  the  same  circum- 
es;  but  it  is  prasible  to  deter- 
what  makes  one  peiBon,  la  a 
position,  feel  or  act  in  one  wav, 
another  in  another ;  how  any  given 
of  feeling  and  conduct,  com- 
patible with  the  general  laws'  (physi- 
cal and  metitnl)  of  human  nature,  has 
been,  or  may  be,  formed.  In  other) 
words,  mankind  have  not  one  univer-S 
sal  character,  but  there  exist  vmiversan 
laws  of  the  Formation  of_Cha£>cte]^C 
since  it  is  by  these  laws,  com- 
1  with  the  (acUof  each  partiouliu' 
.  that  the  whole  of  the  phenomena 
of  human  action  and  feeling  are  pro- 
duced, it  is  on  these  that  every  rational 
attempt  to  construot  the  science  of 
hunton  nature  in  the  concrete  and  for 
practical  purposes  must  proceed. 

§  3.  The  laws,  then,  of  the  tonna- 
tion  of  character  being  the  principal 
:t  of  scientific  inquiry  into  human 
re,  it  remains  to  determine  the 
method  of  investigation  best  fitted  for 
ascertaining  them.  And  tbe  logical 
principles  according  to  which  this 
question  is  to  be  dedded  must  be 
those  which  preside  over  every  other 
attempt  to  investigate  the  laws  of 
very  complex  phenomena.  For  it  ii 
evident  that  both  the  character  of  any 
human  being,  and  the  aggregate  <rf 
the  circumstances  by  which  that  char- 
acter has  l>een  formed,  are  facts  of  a 
high  order  of  complexity.  Now  tn  ■/ 
such  coses  we  have  seen  that  the 
Deductive  Method,  setting  out  from 
general  laws,  and  verifying  their  con- 
sequences by  specific  experience,  is 
alone  applicable.  The  grounds  of  this 
great  li^ical  doctrine  nave  fonnerly 
been  stated,  and  its  truth  will  derive 
additional  support  from  a  brief  exami- 
nation of  the  spedatitiea  of  the  present 

There  are  only  two  modes  in  which 
laws  of  nature  can  be  ascertained : 
deductivlv  and    experimentally,   in- 


cloding  vndet  the  denomination  o! 
experiniental  ioquiiy,  observation  as 
well  as  artificial  experiment.  Are  the 
laws  of  the  formation  of  character  sns- 
ceptibJe  of  a  satisfactory  investigation 
bj  the  method  of  experimentation  * 
Evidently  not ;  becaase,  even  it  we 
snppose  unlimited  power  of  vailing 
the  experiment,  (which  is  abstractedly 
possible, though  noonebut  anOrientid 
despot  has  Chat  power,  or,  if  he  had, 
would  probably  he  disposed  to  exer- 
cise it,)  a  still  inure  essential  condi- 
tion is  wanting — the  power  of  per- 
forming any  of  the  experiments  with 
Bcientihc  accuracy. 

The  instances  requisite  for  the  pro- 
secution of  a  directly  experimental 
inquiry  into  the  formation  of  char- 
acter would  be  a  number  of  human 
beings  to  bring  np  and  educate  from 
infanoj  to  mature  age  ;  and  to  per- 
form any  one  of  these  experiments 
with  scientific  propriety,  it  would  be 
neoessaiy  to  know  and  record  every 
sensation  or  impressed  received  by  the 
young  pupil  from  a  period  long  before 
it  could  speak,  including  its  own  no- 
tions respecting  the  sources  of  all  those 
sensations  and  impressions.  It  is  not 
only  impossible  to  do  this  completely, 
but  even  to  do  so  much  of  it  as  should 
constitute  a  tolerable  approximation. 
One  apparently  trivial  ciroumBtance 
which  eluded  our  vigilance  might  let 
in  a  train  of  impressions  and  associa- 
tions sufficient  to  vitiate  the  experi- 
ment as  an  authentic  exhibition  of  the 
effects  flowing  from  given  causes.  No 
one  who  hss  sufGciently  reflected  on 
education  is  ignorant  of  this  truth  : 
and  whoever  has  not  will  find  it  most 
instructively  illustrated  in  the  writ- 
ings of  KoUBSeau  and  Helvetius  on 
that  great  subject. 

Under  this  iuipoesihillty  of  study- 
ing the  laws  of  the  formation  of  char- 
acter by  experiments  purposely  con- 
trived to  elucidate  them  there  remains 
the  resource  uf  simple  observation. 
But  if  it  be  impoasibie  to  ascertain 
the  influencing  circumstances  with 
any  approach  to  completeness  even 
when  we  have  the  shaping  of  them 


ourselves,  much  more  impossible  is  it 
when  the  cases  are  further  removed 
from  our  otiservation,  and  altogether 
out  of  our  control.  Consider  the  diffi- 
culty of  the  very  first  step — of  ascer- 
CAlntng  what  actually  is  the  character  \/ 
St  the  iiwiWtfnal  liS'eacIi;  BurtioiSir 
;hat  we  examine'.  .There  is  hardly 
any  person  living,  concerning  some 
issential  part  of  whose  character 
there  are  not  differences  of  opinion 
among  bis  intimate  acquain- 
tances ;  and  a  single  action,  or  con- 
duct continued  only  fur  ■  short  time, 

a  very  little  way  towards  aaoer- 

iaining  it.  We  can  oidy  make  our_ 
ohaervations  lu  a  rough  wa^  nnd~eii" 
maBge,  not  ai^mpting  to  ascertain 
completely '  in  any  given  instance 
what  character  has  been  formed,  and' 
sljll  less  by  what  causes ;  but  only 
observing  in  what  state  of  previous 
oircumstanpes  iTis  Toundthat  car-,  / 
mnrte-iT  ment,il  qua-^^^"^ 


Thes. 


ondi- 


"aious,  besides  tliat  they  ( 
approximate  generalisations,  deserve 
no  relianoe,  even  as  such,  unless  the 
instances  are  sufficiently  numerous  to 
eliminate  not  only  chance,  but  every 
assignable  circumstance  in  which  a 
number  of  the  cases  examined  may 
happen  to  have  resembled  one  an- 
other. So  numerous  and  various,  too, 
are  the  circumstances  which  form  in- 
dividual character,  that  the  conse- 
quence of  any  particular  combination 
is  hardly  ever  some  definite  and 
strongly  marked  character,  always 
found  where  that  combination  exists, 
and  not  otherwise.  What  is  obtained, 
even  after  the  most  extensile  and  ac- 
curate observation,  is  merely  a  com- 
parative result ;  as,  for  example,  that 
in  a  given  number  of  Frenchmen, 
taken  indiscriminately,  there  will  be 
found  more  persons  of  a  particular 
mental  tendency,  and  fewer  of  the 
contrary  tendency,  than  among  an 
equal  number  of  Italians  or  Ei^jlish, 
similarly  taken  ;  or  thus :  of  a  hun- 
dred Frenchmen  and  an  equal  number 
of  Englishmen,  fairly  selected,  and 
arranged  according  to  the  degree  in 
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wliich  ths;  possew  a  partionlormental 
ahonctcriutic,  eooK  number  i,  a,  3, 
fto.,  of  the  one  series  will  be  found  M 
pijiaen  more  of  that  ahoraoteriBtis 
tlion  the  oorreaponding  number  of 
the  other.  Since,  therefore,  the  oom- 
parison  is  not  ona  of  kinda,  but  of 
ratio!  and  degreei ;  and  aince  in  pro- 
portion aa  the  dilferenoes  ftre  alight, 
it  requires  ■  greater  number  of  in- 
Htances  to  eliminate  chance;  it  can- 
not often  happen  to  any  one  to  knov 
n  suffieient  number  of  ca»es  with  the 
accuracy  requisite  for  making  the  aort 
of  ooinporiiion  last  meationed  ;   ' 


nh,  hoK 


TOuld  n 


,  ttituts  a  real  induction.  Accordingly 
there  is  hardly  one  current  opinion 
reapecling  the  characters  of  nations, 
classea,  or  descriptions  of  persons, 
which  is  universally  acknovledged  as 
indisputable,  * 

^      And  finally,  if  we  could  even  obtain 


reloTtunittelrou 


diwljiyed  l*y  t 


la  callectlv*  butv.  an  abia 
nuitbethequslitioeul  tlia 
ludivlduala  compoaihfc  it. 


li.HuaniMilVotheraauBw;  butluUiscur- 


V^Zt 

aws  and  lusM 

n,  they  are  tl 
«re  ackuowle 

..nd  «>  lortl. 

But  «.«!  Iiai 

™  then.  Ii  1 

l;irge  margin 

ot  doubt  and 

unoertainty. 

TliMO  tbinga 

re  llablD  to  be 

srsa.: 

«  ^rtlf  d'^ 

t.Tmlned  by 

quallUes  of 

1bat  nation  a 

^^j^i; 

a  but  partly 

hei-  body  of  pe 

rsen."  iu  tb^ 

Ic  to  try  it  without  iariat  lun 

tlon,  /to  try 

ov.  Engliah- 

orfeolKpUi^e 

In  tho  «iu.a 

10  which  wa  h 

Krtnclnneu  t 

i^od  ofDlttc^e 

^sSl 

i!.f>i-t.  Ihe  Me 

la  really  poasible,  thay  yonld 

•  "gtftpmta'TS'wa.    They 

indeed,  that  ihere  woa 


stances  exiating  in  the  caae,  but  not 
what  the  preoiiu  connection  waa,  nor 
to  which  of  the  peculiarities  of  tbow 
ciroumstancei  the  effect  waa  reoUy 
owing.  Thay  could  only,  therefore, 
ba  rvoeired  as  resulta  of  causatitm.  rs' 
tguiring  to  be  resolved  into  the  general 
laws  of  the  causes :  until  tbe  deter- 
mination of  -<  -bich,  we  could  not  judge 
within  wbr  ':  limits  the  derivative  laws 
might  sen  d  kb  preiuiiip(ion«  in  owes 
yet  unknown,  t«  even  be  depended 
on  01  permanent  in  the  very  owes 
from  whioh  they  were  coIUcied.  The 
Freneh  people  had,  lo'  we»  supposed 
to  have,  a  certain  national  obsFaoter  ; 
but  they  drive  out  their  royal  family 
and  aristocracy,  altertheir  institutional 
pass  tbrougb  a  series  of  extraordinary 
events  for  the  greater  part  of  a  oen* 
tury,  and  at  the  end  of  that  time  their  , 
ohaiacter  ia  found  to  have  imdergono-' 
important  changes.  A  long  liat  oC 
mental  and  moral  djfferenoea  are  ob- 
served, ur  tuppoaed  to  e)iiat,  between 
men  and  women  j  but  at  tunie  futurv, 
and,  it  may  be  liri]>ed,  not  distaat 
periud,  equal  freedom  and  an  equklly 
independent  social  position  oome  to 
be  pusKessed  by  both,  and  their  diSer- 
ences  of  cbaractor  nre  eitb^  removed 
or  totoUy  altered-       1 

But  if  the  differences  which  we 

think  we  observe  between  French  and 

English,  ur  between  men  and  women, 

can  be  connected  with  more  general 

laws ;   if  they  be  such  as  might  be' 

expected  to  be  produced  by  the  diSei  ■ 

<  of  government,  former  customs, 

and  physical  pecutiuities  in  the  two 

"  itiona,    and    by  the  diversities   of 

location,  occupations,  personal  inde- 

indenoe,  and  social  privileges,  and 

hatever   original    differencea    there 

tnay  be  in  bodily  strength  and  nervous 

bility  between   Kie  two  sexes ; 

then,  indeed,  the  coincidence  of  tha 


two  liindB  of  evidence  iustitiei 
bellBving  that  we  have  both  reuioned 
rightlj  and  otaarved  rightly. 
otaervation,  though  not  lufficienrSs 
proiit,  is  TrffipTs  as  verlflflalttSir'jABil' 
"hnving  ascertained  not  only  tfie  -  - 
'pineal  latfi,  but  the  couaes  of 
"jmouliaritieB,  we  need  be  under  n<( 
((iffieulty  in  judging  how  far  they  may 
be  expeeled  to  Ije  perraaheot,  ot  by. 


g  4.  Since,  then,  It  la  impniBible 
nbtftin  really  accurate  propositions 
renpecting  the  formation  ot  chanuiter 
friim  olnervatinn  and  expcrimaat 
alone,  we  are  driven  perfnroe  to  0  ' 
whioh,  even  if  it  had  not  been  the 
dispensable,  ivould  have  been  the  m 
peilect  mode  of  inrestigattun,  and 
which  it  is  one  of  the  principal  aims 
of  philoaophy  to  extend  ;  nwneiy,  that 
-v/whioh  tries  its  e^iperimentB  not  on  thi 
complex  facta,  but  on  the  simple  onei 
of  which  they  are  compounded,  and 
after  ascertaining  tlje  laws  oE  the 
causes,  the  composition  of  which  gives 
liae  to  the  complex  phenomena,  then 
considers  whether  these  will  not  ex- 
plain and  account  for  the  approxi- 
mate generalisations  which  have  lieen 
framed  empirically  respecting  the 
sequences  of  those  compien  pheno- 
mena. The  laws  of  Uie  formation  of 
chnracter  are,  in  "short,  derivative 
Tavi's,  reiralting  from  the  general  laws' 
of  iiiititl,  and  are  to  be  obtained  1^ 
^Jt  deducing  thein  from  those  jfener^ 
L1W8  by  Bui)posing  any  given  set  of 
ciroiimstanceB,  and  then  con^deririg 
^vliat,  according  to'  life  laws  of  mind, 
mn  be  the  infhienoe  of  those''drcum- 
stsnoes  on  the  fomiation  of  character! 
A  science  ia  thus  formed,  to  which 
I  would  propose  U>  give  the  name  of 
Ethology,  or  the  Science  of  Char- 
acter, from  i)flo!,  a  word  more  nearly 
cirresponding  to  the  term  "  char- 
acter," as  I  here  uae  it,  than  any 
other  word  in  the  aame  language. 
The  name  is  perhaps  etymological iy 
applicable  to  tjie  entire  acience  of  our 
mental  and  moral  nature  ;  but  if,  as 
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is  usual  and  convenient,  we  einpioy___ 
the  name  Psychology  for  the  science 
of  the  elementary  laws  of  mind,  Etho-, 
logy  will  serve  for  the  ulterior  science 
which  determines  the  kind  of  char- 
acter produced  in  conformity  to  those 
geoerftl  laws,  by  any  set  of  circuin;;^ 
stances,  physical  and  moraL  Accord  - 
ing  to  this  definition.  Ethology  is  the 
Bcience  which  corresponds  to  the  act 
of  education,  in  the  wjtle^it  sense  of 
the  term,  including  the  formation  of  -j 
national  or  collective  character  na 
well  as  individual.  It  would  indeed 
be  vain  to  expect  (however  completely 
the  laws  of  the  formation  of  character 
might  be  ascertained)  that  we  could 
know  so  accurately  the  circtmistances 
of  any  given  case  as  to  be  able  posi- 
tively to  predict  the  character  that 
would  be  produced  in  that  case.  But 
we  must  remember  that  a  degree  oE 
knowledge  far  shoj't  of  the  power  of 
Bctual  prediction  is  often  of  much'^ 
practical  value.  There  may  be  great 
power  of  influencing  phenomena,  with 
a  very  imperfect  knowledge  of  the 
causes  by  wliich  they  are  in  any  given 
inatanca  determined.  It  is  enough 
that  we  know  that  certain  means  have 
a  leniency  to  produce  a  given  elfeciv 
and  that  others  have  a  tendency  to 
frustrate  it  When  the  circumstances 
idividu"5l"br"Tif 'a  nationar^ in 
nsiderable  degree  UT^der  our 
,  we  may,  by  our  knoyledgB 
0!  tendencies,  be  enabled  to  shape 
those  circumstances  in  a  manner  much  . 
favourable  to  the  enda  we  desii-e  r" 
than  the  shape  which  they  would  ot. 
themselves  assume.  Thia  is  the  limit^ 
if  our  power,  but  witiiln  (his  limit 
The  power  Is  a  most  important  one. 

This  science  of  Ethology  may  be 
called  the  Exact  Science  of  Humnn 
I ;  for  ita  truths  are  not,  like 
ipirical  laws  which  depend  on 
approximate  generalisations, 
but  g^JjaKS:  It  is,  however,  (a*^ 
in  all  cases  of  complex  phenomena,) 
necessary  to  the  exactnesa  of  the  pro- 
pisitionK  that  they  should  be  hypti- 
thetical  only,  and  aliirm  tendencies, 
not  facta,    ^teymuat  not  assert  that 
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mmethlng  will  alvrajB  or  certaiply 
happen,  but  unly  that  such  and  aucb 
will  be  the  effect  of  »  given  cause, 
wi  far  aa  it  operates  nncounterocted. 
It  U  ■  scientific  proposition  that 
bodily  strength  tends  to  nmlce  wen 
courageous ;  nut  that  it  always  makea 
them  BO  :  that  an  interest  on  one  side 
of  a  queetion  tends  to  bias  the  judg- 
ment ;  not  that  it  invariably  does  bo  : 
that  experience  tends  to  give  wisdom; 
not  that  such  is  always  its  effect. 
These  propositiona,  being  assertive 
only  of  ttnidencies,  are  not  the  less 
universally  tnie  because  the  tenden- 
cies may  be  frtutrated. 

§  5.  While,  on  the  one  hand.  Psy- 
chology ie  oltt^ther,  or  principally, 
e  of  oieervation  and  eiperi- 


e  almost 


,      ,  tenaatked, 

Altogether  deductive.  Ke  one  ascer- 
tains the  simple  laws  of  Mind  in 
general,  the  other  traces  their  opera- 
tiou  in  complex  combinations  o(  cir- 
cumstances. Etholi^y  stands  to  Fay- 
cliology  in  a  relation  very  similar  to 
that  in  which  the  various  branches  of 
natural  philosophy  stand  to  mechanics. 
I  The  principleaotEtholoBV  are  property^ 
I  the  middle  princTglesV  file  axiomala 
I  iaedid'fRB  Ea'ciin  woiilil  have  eaid)  of 
I  the  science  of  mind :  aa  distinguished. 
I  (in  the  one  hand, 'H'om  the  empirical 
I  Faws  resulting  from  sunple  obacrva- 
I  Son,  and  on  the  other  front  the  highest 
I  generalisatiotiH. 

And  this  seoina  a  suitable  place  for 
a  logical  remark,  which,  though  of 
general  application,  is  of  peculiar  im- 
portance in  reference  to  the  present 
subject.  Bacon  has  judiciously  ob- 
served that  tbe  oMOmala  media  of 
every  science  principally  constitute 
its  value.  The  lowest  generalisations, 
mitil  expluned  by  and  resolved  into 
the  middle  principles  of  which  they 
,  are  the  consequences,  have  only  the 
I  imperfect  accuracy  of  empirical  laws  ; 
while  the  most  general  laws  are  too 
general,  and  include  too  few  cireum- 
ctnnces,  to  give  sufEcient  indication 
of  what  happens  in  individual  cases 


where  the  inrcumati 
olwayB  immensely  numerous.  iUJie 
importance,  therefore,  whieh/^acuJ^ 
assigns  in  every  science  to  tbeSoiddte 
principles,  it  is  impossible  not  to 
agree  with  him.  Bat  I  conceive  him 
to  have  been  radically  wrong  in  his 
doctrine  respecting  the  mode  in  which 
these  aniomata  media  should  be  ar- 
rived at ;  though  thei-c  ia  no  one  pro- 
poaition  laid  down  in  his  works  for 
which  he  has  been  mure  extravagantly 
eulogised.  He  enunciat«!a  oa  an  UM- 
versal  rule  that  induction  sliould  pro-  > 
feed  from  The  lowest  To  tEe  mi^^p^ 
prlnclplea,  and  friiui  _  thoss.  ttt-JJlB. 
highest,  never  reversmgj^at  .order, 
and  consequently,  leavmg  no.  fQuia 
for  the  discovery  of  new  principle  fay 
way  of  deduction  at  all.  It  is  not 
to  be  conceived  that  a  man  of  his 
sagacity  could  have  fallen  into  this 
mistake  if  there  had  existed  i      '  ' 


nong 


the  I 


ve  phenomena,  one  single  in- 
stance oE  a  deductive  science,  auch  aa 
mechanics,  astronomy,  optics  acous- 
tics, kc,  now  are.  In  those  sciences 
it  ia  evident  that  the  higher  and 
middle  principles  ai-e  by  no  means 
derived  from  the  lowest,  but  the  re- 
varae.  In  aome  of  them  the  very 
Jiighest  generalisations  were  those 
earliest  ascertained  with  any  scien- 
tific exactness ;  as,  for  example,  (in 
mechanicB.)thelawBof motion.  liose 
general  laws  had  not  indeed  at  first 
the  acknowledged  univeraahty  which 
they  acquired  after  having  been  suc- 
ceaefuUy  employed  to  explain  many 
classes  of  phenomeika  to  which  they 
were  not  originally  seen  to  be  appli- 
cable ]  aa  when  the  laws  of  motion 
were  employed,  in  conjunction  with 
other  laws,  to  explain  deductively  the 
celestial  [jieuomena.  Still  the  fact 
remains  that  the  propositions  whit^ 
were  afterwards  recogniaed  as  the 
moat  general  truths  of  the  sdenca 
were,  of  all  its  accurate  generaliaa- 
tions,  those  earliest  arrived  at.  Ba- 
con's greatest  merit  cannot  therefore 
consist,  OS  we  axe  eo  often  told  that  it 
did,  in  exploding  the  vicious  netbod 


pursued  by  the  imcients  iif  flying  to 
the  highest  generaliaationB  first,  and 
deducing  the  middle  principles  from 
them  ;  bidcs  thie  in  neither  a  vicious 
nor  an  exploded,  bnt  the  universally 
accredited  method  of  modem  science, 
and  that  to  which  it  owea  ita  greatest 
triumphs.  The  error  of  ancii^nt  spu- 
cnlation  did  not  consist  in  luokmg 
the  largest  generalieatiuna  first,  but 
in  making  them  without  the  aid  ur 
warrant  of  rigorous  inductive  me- 
thods, and  applying  them  deductively 
without  (be  needful  use  of  that  ini' 

(Iportanl  part  of  the  Deductive  Method 

'V  termed  Verification. 

Tbe  order  in  which  truths  of  the 
various  degrees  of  generality  should 
be  ascertained  cannot,  I  apprehend, 
be  prescribed  by  any  unbending  ride. 
I  know  of  no  maxim  which  can  be 
laid  down  on  the  subject,  but  to  ob- 
tain those  fint  in  respect  to  which 
tile  conditions  of  a  real  induction  can 
be  first  and  moat  completely  realised. 
Now,  wherever  our  means  of  investi- 
gation can  reach  canses,  without  stop- 
ping at  the  empirical  laws  uf  the 
effects,  the  simplest  cases  being  those 
in  which  fewest  causes  are  simnl- 
taneously  concerned,  will  be  most 
amenable  to  the  inductive  process  ; 
and  these  are  the  cases  which  elicit 
laws  of  the  greatest  comprehensive- 
ness. In  every  science,  therefore, 
which  has  reached  the  stage  at  which 
it  becomes  a  soienca  of  causes,  it  will 
be  usual,  as  well  as  desirable,  first  to 
obtain  the  highest  genemJisationi 
and  then  deduce  the  more  specii 
ones  from  them.  Nor  can  I  dit 
cover  any  foundation  tor  the  Baconian 
maiim,  so  much  extolled  by  eiibse- 
■I'lent  writers,  except  thia :  That 
liefore  we  attempt  to  eiplun  d 
ductively  from  mure  general  lat 
any  new  class  of  phenomena,  it 
desirable  to  have  gone  as  far  as 
jimcticable  in  ascertaining  the  en 
pineal  laws  uE  those  phenomena,  so  i 
to  compare  the  results  of  deductic 
not  with  one  individual  instance  after 
another,  but  with  general  propuaitiont 
expressive  of  the  points  of  agreement 


which  have  been  found  among  many 
instanoe.i.  Tor  if  Newton  had  been 
obliged  to  verify  the  theory  of  gravi- 
■  ■ '  1,  not  by  deducing  from  it  Kep- 
laws,  but  by  deducing  all  the 
observed  plauetary  positions  which 
had  served  Kepler  to  establish  those 
laws,  the  Newtonian  theory  would 
probably  never  have  emerged  from 
the  stale  of  an  hypothesis.* 

The  applicabihty  of  these  remarks 
to  the  special  case  under  considera- 
tion cannot  admit  of  question.  The 
science  of  the  formation  of  character 
is  a  science  of  causes.  The  subject 
is  one  to  which  those  among-  the 
canons  of  induction,  by  which  laws  of 
causation  are  ascertained,  can  be  rigo- 
rously applied.  It  is,  therefore,  both 
natural  and  advisable  to  ascertain  the 
simplest,  which  are  necessarily  the 
most  general,  laws  of  causation  first, 
and  to  deduce  the  middle  principles 
from  them.  In  other  »  '  "' 
logy,  the  deductive  .  " 
tem  of  corollaries  from  Psychology^ 
the  experimental  scien 
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S  6.  Ot  these,  the  eulin  alone  haa 
been,  lu  yet,  really  conceived  or  etudied 
as  a  scieuce  ;  the  other,  Ktholot^y,  ii 
Btill  to  be  created.  But  ita  ci^atioii 
hae  at  length  becume  practicable.  The 
empirical  lawn,  destinad  to  verify  its 
deductiont,  have  been  formed  in  abun- 
dance by  every  succttuive  age  of  hu- 
iiiaDity,  and  the  premiaes  for  the 
deductions  are  iinw  sufBciently  cnm- 
[ilete.  Excepting  the  dtgree  of  un- 
certainty which  still  exiata  sa  to  the 
pxCent  of  the  natural  differences  of 
individual  minds,  and  the  physical 
drcuQiatanoea  on  which  these  may  be 
dependent,  (conaideratiooa  which  are 
of  secondary  importance  when  we  are 
conaidering  mankind  in  the  average, 
or  en  moat,)  I  believe  most  competent 
iudgea  will  ^ree  that  the  general 
lawa  of  the  different  constituent  ele- 
ments of  humaji  nature  are  even  now 
sufficiently  understood  to  render  it 
I  posaibls  lor  a  competent  thinker  to 
deduce  from  those  lawa,  with  a  con- 
aidemble  approach  to  ceiiainty,  the 
_  particular  type  of  character  which 
would  be  formed  in  mankind  generaDj 
by  any  assumed  set  of  circumutanceB. 
e  of  Etholi^,   founded  on 


I,  and  that  little  not  at  all  sys- 
tematinlly,  towards  forming  it.    TJia 

firogress  <j  this  important  but  moat 
uiperfect  acienca  will  depend  on  a 
double  proceaHi  first,  that  of  deducing 
theorelioally  the  ethological  conse- 
quencea  of  particular  circumstances 
of  positioo,  and  comparing  them  with 
the  recognised  reaulta  of  common  en- 
perience  ;  and  aecondly,  the  reverse 
operation  —  increased  study  of  the 
rarioua  types  of  human  nature  that 
are  to  be  found  in  the  world,  con- 
ducted by  persons  not  only  capable  of 
inaljsing  and  recording  the  cireum- 
tancea  in  whicli  theae  types  severally 
revail,  but  also  sufBciently  acquainted 
'ith  paychologicsl  lawa  to  be  able  to 
ipUin  and  account  for  the  charac- 
:riatia3  ol  the  type  by  the  pcculiari- 
ics  of  the  drcumatanc^a,  the  residuum 
atone,  when  there  proves  to  be  any, 


being  aet  down  to  the  account  of  con- 
genital predispositions. 

For  trie  BKperimental  or  A  poitefion 
part  of  this  process,  the  materiala  are 
continually  accumulating  by  the  ob- 
eervatioo  of  maokirid.  So  f«r  aa 
thought  ia  caucamed,  the  great  pm- 
blem  of  Ethology  ii  to  deduce  the 
requiaite  middle  principles  from  the 
general  iawa  of  Psychology.  Tha  aufe- 
i£Ctto  be  atudied  is,  Che  origin  and 
sources  of  all  thoae  qualitiea  in  human 
lieinga  which  are  intaresting  to  us, 
either  as  facts  to  be  produced,  to  tie 
avoided,  or  merely  to  be  understood  4J 
and  the  object  ia  to  determine,  from 
the  general  laws  of  mind,  combined 
with  the  general  position  of  our  apecien 


I  the  u 


actual  0 


fiible  combinatii 
are  capable  of  promoting  or  of  pre- 
venting the  production  of  those  quali- 
ties. A  science  which  poiaesiea  middle 
principles  of  this  kind,  arranged  in 
the  order,  not  of  causes,  hut  of  tha 
effects  which  it  is  desirable  to  produce 
or  to  prevent,  ia  duly  prepared  to  ba 
tho  foundation  of  the  corresponding 
Art.  And  when  Ethology  shall  ba_ 
thus  prepared,  practical  education  will 
be  tho  mere  ti'ansformation  of  those 
principles  into  a  parallel  system  of 
preoepta,  and  the  adaptation  of  these 
to  the  sum  total  of  the  individual 
circumstancea    which    exist    in    each 

It  is  hardly  necessary  again  to  re- 
peat, that,  as  in  every  other  deductive 
science,  verification  d  poileriori  must 
proceed  pari  paiiu  with  deduction  d 
prioi-i.  The  inference  given  by  theory 
OS  f  the  type  oE  character  whic^ 
would  be  formed  by  any  given  cir- 
cumstances must  be  tested  by  apeci- 
hc  experience  of  those  ciicumstauccs 
whenever  obtainable ;  and  the  con- 
clusions of  the  science  as  a  whole 
must  undergo  a  perpetual  verification 
aud  correction  from  tha  general  re- 
marks afforded  by  common  experi- 
ence respecting  human  nature  in  our 
own  age,  aud  by  history  reapecting 
timea  gone  by.  Tlie  conclusiona  lA 
theory  cannot  be  trusted,  unless  con- 
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firmed  by  aluervation ;  nor  those  of 
observation,  unlesi  they  ona  be  niBli- 
ated  to  theory,  by  dednging  (hem 
from  the  lawa  uf  hiimui  nature,  and 
from  a  oIobo  unalysis  of  the  cipcum- 
Etnncea  of  the  [uuticiUaF  Ritnation. 
It  is  the  accordance  of  theee  two 
kinds  of  evidence  separately  token— 
the  conailiencB  of  d  priori  reasoning 
and  specific  oxperience — which  forma 
the  only  eufficient  ground  for  tbe  prin- 
ciples of  any  noienco  so  "  immecsod  in 
matter,"  dealing  with  sucb  complex 
and  concrete  phcnoinena,  oa  Ethology. 


CHAPTER  VI. 


I  I.  Nm  after  tha  Bdenoe  of  in- 
dividual man  oomes  tha  gcienca  of 
man  in  lociBty ;  of  the  actions  of  od- 
lective  moHea  of  mankind,  and  tha 
variona  phenomena  which  constitute 
^ocial  life. 

If  the  formation  of  individual  char- 
acter ia  already  a  aompttuc  Hnbjeot  of 
study,  this  oubject  most  be,  m  ap- 
pearance at  least,  itilt  more  complex  ; 
beciHue   the    number  of    cnncurrenC 

Auenoe  on  the  total  effect,  is  greater, 
iu  the  proportion  in  which  a  Datian, 
or  the  ipooiea  at  large,  exposes  a 
lai^cF  aurface  to  the  operation  of 
ai^ents,  psychological  and  physical, 
than  any  aingla  individual.  If  it 
•"ivoB  naceasary  to  prove,  in  opposition 
to  an  existing  prejudice,  that  the 
aimpler  of  the  two  ia  capable  of  being 
ft  subject  of  BcienoB  ;  the  prejudice  ia 
likely  to  be  yet  stronger  against  the 
jHisMbility  of  giving  a  acientific  chor- 
iicter  tu  the  study  of  Politics,  and  of 
the  phenomeoa  of  Society.  It  is,  ac- 
cordingly, but  of  yeaterday  that  the 
conception  of  a  political  or  social 
HCience  has  existed  anywhere  but 
in  tbe  mind  of  here  and  there  nn 
iiisulated  thinker,  geaerally  vary  ill 
prepared  fur  its  realisation  ;  though 
the  Bubject   Itself  boa  of  all  others 


engaged  the  most  general  attention, 
and  been  a  theme  of  interested  and 
earnest  disouasions,  almost  from  the 
beginuing  of  recorded  time. 

The  condition  indeed  of  politics,  as 
a  branch  of  knowledge,  woa  until 
lery  lately,  and  has  soanjely  even 
yet  ceased  to  be,  that  which  Bacon 
ammadverted  on,  as  the  natural  state 
of  the  Bciences  while  their  cultivation 
ia  abandoned  to  practitioners ;  not 
being  carried  on  as  a  branch  of  specu- 
lative inquiry,  but  only  with  a  view 
to  the  exigencies  of  daily  practice, 
and  the  /ructifera  aperitaenla,  there- 
fore, beiug  aimed  at,  almoat  to  the 
exclusion  of  the  luc\fera.  Such  was 
medical  investigation  before  physio- 
Iwy  and  naturid  history  began  to  be 
Qultivsted  as  branches  of  general 
knowledge.     The  only  questions  ei 


wholesome, 
ome  given 


'are,  what  diet 
or  what  medicine  will  cure  a 
diaeaae,  without  any  previoi 
atic  inquiry  into  the  laws  of 
and  of  tbe  healthy  and  morbid  aotioq 
of  the  different  organs,  on  which  taws 
the  effeot  of  any  diet  or  insdicine  must 
evidently  depend.  And  in  politioa, 
the  questions  which  engaged  general 
attention  were  siraiLir ; — Is  such  an 
enactment,  or  such  a  form  of  govern- 
ment, beneficial  or  the  reverse — either 
universally,  or  to  some  particular  com- 
muDityt  without  any  previous  inquinf 
into  the  general  conditions  hy  which 
the  operation  of  legislative  nieasures, 
or  the  effeats  produced  by  forms  of 
govtrnment,  are  determined.  Students 
in  politics  th'is  attempted  to  study 
the  pathology  and  therapeutics  of  the 
social  body  before  they  had  laid  the 
necessary  foundation  in  its  physio- 
logy ;  to  cure  diaeasa  without  under- 
standing tbe  laws  of  health.  And 
the  result  was  such  as  it  most  always 
bo  when  peraons,  even  of  ability,  at- 
tempt to  deal  with  the  oomplei  ques- 
tions of  a  science  before  its  simpler 
andmore  elementary  truths  have  bean 
established. 

No  wonder  that  when  the  jihena- 
inena  of  society  have  ao  rarely  been 
contemplated  in  the  point  of  view 
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chsncteriRtic  nf  Kience,  the  phOn- 
Bophy  of  Bocietj'  ■honld  have  nutds 

little  progresB  ;  should  contain  few 
general  propoBitiona  gufficiently  pre- 
cise and  certain  for  common  inqnirere 
to  recognise  in  them  a  Hcientilic  cha- 
racter. The  vulgar  notion  accord- 
inglj  is,  that  all  pretension  to  lay 
down  general  truths  on  pnii  ' 


;  that 


'-    the  »tii 
ni  habits 


eality  and  no  certainty  are  attainable 
in  such  matters.  What  partly  excuses 
this  common  notion  is,  that  it  is  really 
not  without  foundation  in  one  parti- 
cular eense.  A  large  proportion  of 
those  who  have  laid  claim  to  the  cha- 
racter of  philosophic  politicians  have 
nttempted,  not  to  ascertain  univeranl 
BBquences,  but  to  frame  univerBal  pre- 
cepts. They  have  imagined  some  one 
form  of  government,  or  system  of  laws, 
to  tit  ^1  caies ;  a  pretension  well 
meriting  the  ridieiile  with  which  it  >b 
treated  by  practitioners,  and  wholly 
unsupported  by  the  analogy  of  the 
art  to  which,  from  the      '  '  " 

subject,  that  of  politica 
most  nearly  allied.  No 
poses  it  possible  that  ~  ~ 
cure  all  dtseaseB,  or 

V  It  is  not  necessary  even  to  the  per- 
fection of  a  aciencB  that  the  corre 
spending  art  should  possess  universal, 
or  even  general  niles.  The  phenomene 
of  society  might  not  only  be  completely 
dependent  on  known  causes,  but  the 
mode  of  action  of  all  those  causes  might 
be  reducible  to  laws  of  conaiderabla 
simplicity,  and  yet  no  two  cases  might 
admit  of  being  treated  in  precisely  tbi 
same  manner.  So  grentmight  bo  the 
"(variety  of  circumstances  on  which  the 
results  in  different  cases  depend,  that 
the  art  might  not  have  a  single  general 
irecept  to  give,  except  that  of  watch- 
ig  the  circumstances  of  the  particular 
ise,  and  adapting  our  measures  to 
le  effects  which,  according  to  the 
rinciples  of  the  science,  result  from 
nose  circumstancea  But  although, 
,n  EO  complicated  a  class  of  subjects, 
it  is  impossible  to  lay  dotvn  practical 


mB  of  universal  at^lieati 
not  foliov  that  the  pbeni 
do  not  conform  to  nniveisal  lawa. 


All  phenomena  of  society  are 
phenomena  of  human  nature,  gene- 
ited  by  the  action  of  outward  cir- 
imstances  upon  maasea  of  ha  man 
beings :  and  if,  therefore,  the  pfaeuo- 
~  if  human  thought,  feeling,  and 
ibject  to  fixed  laws,  tha 

of 


ixed  laws,  the  consequence 


There 


,  in. 


knowledge  of  them  were  as  certain 
and  as  cumplete'aa  it  is  m  astronomy, 
would  enable  us  to  predict  tSe  bighiFy 
of  8ocTety,""Ivlie  thaE~ol  the  celestial 
appearances,  for  thousands  of  years 
to  come.  But  the  difference  of  cer- 
tainty  is  noC~in  the  laws  themselves. 
K  la  "in'  the  data  to  which  thess  l&ws 
are  tu  be  applied.  In  astronomy  the 
causes  influencing  the  result  are  few, 
and  change  little,  and  that  little  ac- 
cording to  known  laws ;  we  can  ascer- 
tain what  they  are  now,  and  thence 
determine  what  they  will  be  at  soy 
epoch  of  a  distant  future.  TTie  data. 
therefore,  in  astninomy,  are  ai         '"' 

"enoothe  condition ^ 

society,  are  innumet»ble.  & . ^_ 

tually  changing  ;  and  though  they  all 
change  in  obedience  to  causes,  and 
therefore  to  laws,  the  multitude  of 
the  causes  is  so  great  as  to  defy  our 
limited  powers  of  caleulaticMi.  Not 
to  say  that  the  impossibility  of  apply- 
ing precise  numbers  to  facts  of  such  a 
description,  would  set  an  impassable 
limit  to  the  possibility  of  calculating 
them  beforehand,  even  if  the  poWera 
of  the  human  intellect  were  otherwise 
adequate  to  the  task. 

But,  as  before  remarked,  an  amount 
of  knowledge  quite  insufficient  for 
prediotion  may  be  most  valuable  for 
guidance.  The  science  of  society 
would  have  attained  a  very  high 
point  of  perfection  if  it  enabled  us,  in 
any  given  condition  of  social  affoirti, — 


THE  CHEMTCAt,  METHOD, 


in  the  condition,  for  instftuce,  of 
Eumpe  oc  any  European  countir  at 
the  present  time, — ^to  understand  by 


IV  hat  caueea  it  hod, 


in  any 
de  whi 


particular,  been  made  what  it 
whether  it  wa«  tending  to  any,  and 
to  what,  changes ;  what  effects  each 
feature  of  its  existing  Btate  was  liliely 
to  produce  in  the  future;  and  by 
what  means  any  oF  those  eSectfl  might 
be  prevented,  inoiiified,  or  accelerated, 
or  a  different  claae  oF  effects  superin- 
duced. There  is  nothing  chimerical 
in  the  hope  that  general  laws,  suffi- 
cient to  enable  us  to  answer  these 
various  questions  for  any  country  or 
time  with  the  individual  circumstances 
of  which  we  are  well  acquainted,  do  ■ 
really  admit  of  being  aucertained  ; 
and  that  the  other  branches  of  human 
knowledge,  which  this  undertaki 
preauppoees,  are  so  far  advanced  that 
the  time  is  ripe  for  its  commencement 
Suoh  ia  the  object  of  the  Social 
Science. 

That  the  natnre  of  what  I  consider 
the  true  method  of  the  science  may 
be  made  mote  palpable,  by  firet  show- 
ing what  that  method  is  not,  it  will 
be  expedient  to  characterise  briefly 
two  radical  miscoDceptions  of  the 
proper  mode  of  philosophising  on 
society  and  government,  one  or  other 
nf  which  ia,  either  explicitly  or  more 
often  unconsciooBly,  entertained  by 
almost  all  who  have  meditated  or 
argued  respecting  the  logic  of  politics 
rince  the  notion  of  treating  it  by  strict 
rules,  and  on  Baconian  principles,  has 
beencurrentamnng  the  more  advanced 
thinkers.  These  erroneous  methods, 
if  the  word  method  can  be  applied  to 
erroneous  tendencies  arising  from  the 
absence  of  any  sufficiently  distinct 
conception  of  method,  maybe  termed 
the  Experimental  or  Chemical  mode 
of  investigation,  and  the  Abstract  or 
Geometrical  mode.  We  shall  begin 
with  the  former. 


CHAPTER  VII. 

OF  THK  CHEMICAL,  OR   HIPERIMENTAL, 
^    METHOD  IN  THE  SOCIAl  SCIKNCK. 

g  I.  The  laws  of  the  phenomena  of 
society  are,  and  can  be,  nothing  but 
the  laws  of  the  actions  and  passions 
of  human  beings  united  ti^ther  in 
the  social  state.  Men,  however,  in  n 
state  of  society,  are  still  men ;  their 
notions  and  passions  are  obedient  to 
the  laws  of  individual  human  nature.^ 
~  Ten  are  not,  when  brought  together, 
inverted  pntji  annrner  jtinit  ol'  mh. 


sEanee,  with  dJUeri 


L£roM 


itfrom 


hydm^'en  andoxjigen  a._.  _,^. ,__      _.__ 
water,  or  as  hydn^en,  oxygen,  carbon, 

"nioscles,  and  tendons.  Human  be- 
ings in"80ciety  have  no'  properties  bit 
Ihose  whtcli  are  derive.l  fr<nn,  kBU 
may  be  resolved  into,  tKe'lalvH  offTTeV  t^' 
nature  of  Tndividual  man.  In  sociaT 
'phenomena  the  Composition  of  Causes 
is  the  universal  law. 

Now,  the  method  of  philosophising  ^■ 
which  may  be  termed  chemical  over- 
looks this  fact,  and  proceeds  aa  if  the 
nature  of  man  as  an  individual  were 

cemed  in  a  very  inferior  degree,  in 
the  operations  of  human  beings  in 
society.  All  reasonii^  in  political  or 
social  affairs,  grounded  on  principles 
of  human  nature,  is  objected  to  by 
reasoners  of  this  sort,  under  such 
names  aa  "abstract  theory."  For  the 
direction  of  their  opinions  and  con- 
duct they  profess  to  demand,  in  all 
iception,  specific 


.^ 


This  mode  of  thinking  is  not  only 
general  with  practitioners  in  politics, 
and  with  that  verj'  numerous  class 
who  (on  a  subject  which  no  one,  how- 
ever ignorant,  thinks  himself  incom- 
petent to  discuss)  profess  to  guide 
themselves  by  common  senae  rather 
than  by  sdence.  but  ia  often  counte- 
nanced by  persons  with  greater  pre- 
tenaiona  to  inatniction^peraons  who, 
having  sufficient  acquaintance  with 
booka  and  with  the  current  ideas  to 
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have  heard  that  Bacon  taught  man- 
kind  to  follow   experience,   and     to 
erouiul    their    coadiuiona    od    fftcta 
instead    of    metaphysical   dogmaa — 
think  that,  by  treating  political  facts 
in  aa  directly  experimental  a  method 
aa  chemical  factx,  they  are  showing 
tiiemaelvea  true  Baconians,  and  prov- 
ing their  adrenaries  to  be  mere  syllo- 
gisers  and  schoolmen.     As,  however, 
the  notion  of  the  applicability  of  ex- 
perimental methods  to  political  philo- 
Bciphy  cannot  co-eiUt  with  any  jnat 
conception  of  these  methods  them- 
Ketvea,  the   kind  of   arguments    from 
esperlenee  which  the  chemical  theory 
brings  forth  as  its  fruits  (and  which 
form  the  staple,  in  this  country  es- 
pecially, of  parliamentary  and  hust- 
ingii  oratory)  are  such  as,  at  no  time 
since  Bacon,  would  have  been  ad- 
mitted to  be  valid  in  chemistry  Itaclf, 
or  in  any  other  branch  of  eiperimental 
science.   They  are  euch  es  these ;  that 
the  prohibition  of  foreign  commodi- 
ties niiist  conduce  to  national  wealth, 
because  England  has  flourished  nnder 
it.or  because  countries  in  general  which 
have  adopted  it  have  flourished  ;  that 
our  laws,  or  our  internal  adminstra- 
tion,  or  our  constitution,  are  excellent 
for  a  similar  reason  ;  and  the  eternal 
arguments  from  historical  examples, 
from  Atliens  or  Rome,  from  the  fires 
in  Smithfield  or  the  French  Revolu- 
tion. 
.       I  will  not  waste  time  in  contending 
against  modes  oC  argumentation  which 
no  person,  with  the  smallest  practice 
in  estimating  evidence,  could  possibly 
be  iwtrayed  into;  which  draw  con- 
clusions of  general  application  from  a 
sinnle  unanalysed   instance,  or  arbi- 
refer  an  effect   to  some   one 
Its  antecedents,  without  any 
of  elimination  or  comparison 
Dees.     It  is  a  rule  both  of  jus- 
l  of  good  sense  to  grapple  not 
e  absurdust,  but  wiOi  the  most 
ble  form  of  a  vramg  opinion, 
dl   suppose  our  inquirer  ac- 
d  with  the  true  conditions  of 
lental  inveatigatioD,  and  corn- 
in  point  of  acquirements  for 


realising  them,  so  far  as  they  aan  be 
realised.  He  shall  know  as  ronch  of 
the  facta  of  history  as  mere  emditioD 
can  teach — as  much  as  can  be  prov«l 

by  testimony  without  the  aasiBtance 
of  any  theory ;  and  if  those  mere  facto, 
properly  ooUated,  can  fulfil  tlM  oondi- 
tions  of  a  real  induction,  ho  sh&ll  be  v 
qualiBed  for  the  task. 

But  that  no  such  nttampt  oan  have 
the  smallest  chance  of  sncoesB,  has 
been  abundantly  shown  in  the  tenth 
chapter  of  the  Third  Book.'  We 
there  examined  whether  effects  which 
depend  on  a  oomplication  of  cMiaes 
can  bo  made  the  subject  of  a  true 
induction  by  observation  and  experi- 
ment ;  and  oonclnded,  on  the  most 
convincing  grounds,  that  they  cannot 
Since,  of  all  effects,  none  depend  on 
so  great  a  complication  of  conses  as 
sncial  phenomena,  we  might  leave  dot 
cose  to  rest  in  safety  on  that  previous 
showing.  But  a  logical  prinotple  aa 
yet  su  little  familiar  to  the  ordinary 
mn  of  thlnken  lequirea  to  be  insisted 
on  more  than  once  in  order  to  make 
the  due  impression  ;  and  the  present 
tning  the  case  which  of  all  otheia 
exemplifies  it  the  most  strongly,  there 
will  be  advantage  in  re-stating  the 
grounds  of  the  general  ma\lm,  as 
applied  to  the  specialities  of  the  class 
of  inquiries  now  Under  consideration. 

§  3.  The  first  difficulty  which  meets 
ns  in  the  attempt  to  apply  experi- 
mental methods  for  ascertaining  the 


I  of  a 


s  that  n 


are  without  the  means  of  making 
artificial  experiments.  Even  if  we 
could  contrive  experiments  at  leisure, 
and  try  them  without  limit,  we  should 
do  so  under  Immense  disadvant^e ; 
both  from  the  impossibility  of  aaoer- 
taining  ond  taking  note  of  all  the 
facts  of  each  case,  and  because  (those 
foots  being  in  a  perpetual  state  of 
change)  before  sufficient  time  had 
elapsed  to  ascertain  the  result  of  the 
experiment,  some  material  circum- 
stances would  alwayshave  ceased  to  be 


)  end  of  tho  chapter. 
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the  ei 


)nt  It  ;> 


s  unnecesBary  to 
consider  the  logical  objectiona  which 
would  eiiBt  to  the  cimolualveneas  cif 
oiiF  experimenta,  Bioae  we  palpably 
never  have  the  power  of  trying  any. 
We  can  only  watch  those  which  nature 
produces,  or  which  are  produced  for 
other  reaaona.  We  cannot  adapt  our 
logical  means  to  our  wanta  bj  varjin<; 


be  rich  and  the 
>ther  poor,  or  one  richer  than  the 
other,  this  will  be  an  expcrimmivm 
real  proof  by  eiperience 
which  of  the  two  systems  in  most 
Favourable  to  national  riches.  But  the 
supposition  that  two  such  instances 
met  with  ta  manifestly  absurd. 


theci 


mcea  bb  the  exigencies  oi 
nay  require,    IftJiespon- 


Nor 


elimination 

taneoas  instances  formed  by 
poraij  events  and  by  the  successions 
of  phenomena  recorded  In  history 
afford  a  sufficient  variation  of  circum- 
stances, an  induction  from  specific  ex- 
gierience  Is  attainable  ;  otherwise  not. 
Tho  qnestion  to  be  resolved  is,  there- 
fore, whether  the  requisftes  for  induc- 
tion respecting  the  causes  of  political 
effects  or  the  properties  of  political 
agents  are  tfl  be  met  with  in  history  ! 
Including  under  the  term  cotempo- 
rarj  history.  And  in  order  to  give 
fixity  to  our  conceptions,  it  will  be 
advisable  to  iuppoae  this  question 
asked  in  reference  to  some  special 
subject  of  political  inquiry  or  contro- 
versy  ;  such  as  that  frequent  topic  of 
debate  in  the  present  century,  the 
operationof  restrictive  and  prohibitory 
commercial  legislation  Upon  national 
wealth.  Let  this,  then,  be  the  acien- 
tiBc  question  to  be  investigated  by 
specific  experience. 

g  3.  In  order  to  apply  to  the  case 
the  most  perfect  of  the  methods  of 
experimental  inquiry,  the  Method  of 
Bifference,  wo  require  to  find  two 
Instances  which  tally  in  every  par- 
ticular except  the  one  which  is  the 
subject  of  inquiry.  If  two  nations 
can  be  found  which  are  alike  in  all 
natural  advantages  and  disadvan- 
tages ;  whose  people  resemble  each 
other  in  every  quality,  physical  and 
moral,  spontaneous  and  acquired ; 
whose  habits,  usages,  opinions,  laws 
and  institutions  are  the  some  in  all 
respects,  except  that  one  of  them  has 
a  more  protective  tariff,  or  in  other 
respects  interferes  more  with  the  free- 
rlum  uf  industry ;   if  one   of    these 


ibstractedly  possible.  Two  nations  " 
ivhich  agreed  in  everything  except 
their  commercial  policy  would  agrve 
Etlso  in  that.  Differences  of  legisla- 
tion are  not  inherent  and  ultimate 
diversities  —  are  not  properties  of 
Kinds.  They  are  effects  of  pre-exist-  ■/ 
iiig  causes.  If  the  two  nations  differ 
in  this  portion  of  their  institutions,  it 
is  from  some  difference  In  their  posi- 
I,  and  thence  in  their  apparent 
interests,  or  in  some  portion  or  other 
of  their  opinions,  habits,  and  ten- 
dencies ;  which  opens  a  view  of  fur- 
ther differences  with  out  any  assignable 
limit,  capable  of  operating  on  their 
induatriaj  prosperity,  as  well  as  on 
every  other  feature  of  their  condition. 
In  more  ways  than  can  be  enumerated 
or  imagined.  There  is  thus  a  de- 
monstrated impossibility  of  obtaining, 
in  the  inveatigationa  of  the  social 
science,  the  conditions  required  fnr 
the  most  conclusive  form  of  inquiry 
by  apecific  experience. 

In  the  abaence  of  the  direct,  we 
may  next  try,  as  in  other  cases,  the 
supplementary  resource,  called  in  a 
former  place  the  Indirect  Method  of 
Difference,  which,  instead  of  two  in- 
stances differing  in  nothing  but  the 
presence  or  absence  of  a  given  circum- 
stance, compares  two  elaiifi  of  in- 
stances respectively  agreeing  in  no- 
thing but  the  presence  of  a  circum- 
stance nn  the  one  side  and  Ita  absence 
on  the  other.  To  choose  the  most  / 
advantageous  case  conceivable,  (a  case 
far  too  advantageous  to  be  ever  ob- 
tained,) suppose  that  we  compare  one 
nation  which  has  a  restrictive  policy, 
witli  two  or  more  nations  agreeing  in 
nothing  but  in  permitting  free  trade. 
We  need  not  now  suppose  that  either 
oE  these  nations  agrees  with  the  first 
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in  Nil  it!  cIrcuinBttuiCPB ;  nnn  may 
tigree  with  it  in  some  <>t  ita  tircum- 
Htjinceii,  and  Hiiuthor  in  the  remainder. 
And  it  nmj  be  aryued,  that  if  these 
nutiona  remain   poorer  than  the  re- 

Kither  of  the  first  or  uf  the  second  set 
n[  circumstancea,  but  it  must  be  for 
WMituf  the  protective  sj-stem.  If(w« 
might  say)  the  restrictive  nation  bad 
prospered  from  the  one  set  of  causes, 
the  first  of  the  free-trade  nations 
would  have  prospered  equally  ;  if^  by 
i-eason  of  the  other,  the  second  would ; 
leither  has :  therefore  the  proa- 


perity  w 


"ill  be   allc 

favourable  specimen  of  an  arg;iiment 

from   specific  experience  in  politics, 

and  if  this  be  inconclusive,  it  would 

■  not  be  easy  to  find  another  preferable 

Yet  that  it  is  inconclusive  scarcely 
requires  to  be  pointed  out.  Wh;  must 
the  prosperous  nation  have  prospered 
from  one  cause  encluaively  !  National 
proHperity  ia  always  the  collective  re- 
sult of  a  multitude  of  favouraUe  cir- 
cumstoncea;  and  of  these,  the  restric- 
tive nation  may  unite  a  greater  num- 
ber than  either  of  the  others,  though 
it  may  have  all  of  those  circumstances 
in  common  with  either  one  or  the 
other  of  them.  Its  prosperity  may  be 
partly  owing  to  circunintancea  common 
to  it  with  line  of  those  nations,  and 
partly  with  the  other,  while  they, 
having  each  of  them  only  half  the 
number  of  favourable  circnmstances, 
have  remained  inferior.  So  that  the 
.  closest  imitation  which  can  1m  made 
J  in  the  social  science  of  a  legitimate 
induction  from  itirect  experience  gives 
but  a  specious  semblance  of  conduaive- 
leas,  without  any  real  valua, 

§  4-  The  Method  of  Difference  in 
ither  of  its  forms  being  thus  com- 
letely  out  of  the  queetion,  there  re- 
luna  the  Method  of  Agreement 
iut  we  are  already  aware  of  how 
little  value  this  method  is  in  cases 
admitting  Plurality  of  Causes ;  and 
social  phenomena  are  thooe  in  which 


the  plurality  prev^^i  in  the  utmost 

possible  extent. 

Suppose  that  the  observer  makes 
the  luckiest  hit  which  could  be  given 
by  any  conceivable  combination  uf 
chances  ;  that  he  finds  two  nations 
which  agree  in  no  circumstance  what- 
ever, except  in  having  a  restrictive 
system  and  in  being  prosperous  ;  or 
a  number  of  nations,  all  prosperous, 
which  have  no  antecedent  circum- 
stancea  common  to  them  all  but  that 
of  having  B  restrictive  policy.  It  ii> 
unnecessary  to  go  into  the  considera- 
tion of  the  impossibility  of  ascertaining 
from  history,  or  even  from  contempo- 
rary observation,  Uiat  such  is  really 
the  fact:  that  the  nations  agree  in  no 
other  circumstance  capable  of  influ- 
encing the  case.  Let  us  suppose  this 
impoesibility  vanquished,  and  the  fact 
ascertained  that  they  agree  only  in  a 
restrictive  system  aa  an  antecedent, 
and  industrial  prosperity  as  a  con- 
sequent. What  degree  of  presump- 
tion does  this  raiae,  that  the  restric- 
tive sj'stem  caused  the  prosperity? 
One  so  trifling  aa  to  be  equivalent  to 
none  at  all.  That  aome  one  antece- 
dent is  the  cause  of  a  given  effect, 
because  all  other  antecadenta  have 
been  found  capable  of  being  elimi- 
nated, is  a  juat  inference  only  if  the 
effect  can  have  but  one  cause.  If  it 
admits  of  several,  nothing  ia  more  na- 
tural  than  that  each  of  these  should 
separately  admit  of  being  eliminated. 
Now,  in  the  case  of  political  pheno- 
mena, the  suppositiop  of  unity  of  cause 
is  not  only  wide  of  the  truth,  but  at 
an  immeasurable  distance  from  it. 
The  causes  of  every  social  phenome- 
nnn  which  we  are  particularly  inte- 
rested about,  security,  wealth,  freedom, 
good  government,  public  virtue,  gene- 
ral intelligence,  or  their  oppoaites,  am 
infinitely  mimemus,  eapecially  the  ex- 
ternal or  remote  causes,  which  alone 
are,  for  the  most  part,  accessible  to 
direct  observHtion.    No  one  cause  suf- 
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their  production  or  in  their  preven- 
tion. From  the  meco  fact,  therefore, 
of  our  hating  been  able  to  eliminate 
soma  cirounutance,  we  can  by  no 
means  infer  that  this  circumatance 
WM  not  instnnnental  to  the  effect 
in  some  of  the  very  instances  from 
which  we  have  eliminated  it  We 
can  conclude  that  the  effect  is  some. 
timea  produced  without  it,  but  not 
that,  wlien  present,  it  does  not  con- 
tribnte  its  share. 

Similar  (Ejections  will  be  found  to 
apply  to  the  Method  of  Concotaitant 
Variations.  If  the  causes  which  act 
upon  the  state  of  any  society  pro- 
duced effects  differing  from  one  an- 
other in  kind ;  if  wealth  depended 
on  one  cause,  peace  on  another,  a 
third  made  poopls  virtuous,  a  fourth 
intelligent,  we  might,  though  unable 
to  sever  the  causes  from  one  another, 
refer  to  each  of  thfm  that  property 
of  the  effect  which  waxed  as  It  waied, 
and  which  waned  as  it  waned.  But 
every  attribute  of  the  social  body  ia 
influenced  by  innumerable  causes ; 
and  such  is  the  mutual  action  of  the 
co-e»i8ting  elements  of  society,  that 
whatever  affects  any  one  of  the  more 
important  of  thetn,  will  by  that  slune, 
if  it  does  not  affect  the  others  directly, 
affect  them  indirectly.  The  effects, 
therefore,  of  different  agents  not  being 
different  in  quality,  while  the  quan- 
tity of  each  is  the  mixed  result  of  all 
the  agents,  the  variations  of  the  ag- 
gregate cannot  bear  an  uniform  pro- 
portion to  those  of  any  one  of  its  com- 
ponent parts. 

g  5.  There  remains  the  Method  of 
Residues,  which  appears,  on  the  first 
view,  less  foreign  to  this  kind  of  in- 
quiry than  the  three  other  methods, 
because  it  only  requires  that  wo 
should  accnrately  note  the  ciroum- 
stances  of  some  one  coontry,  or  state 
of  society.  Making  allowance,  there- 
upon, for  the  effect  of  all  causes 
whose  tendencies  are  known,  the  re- 
sidue  which  those  caosea  are  Inade- 
quate to  explain  may  plausibly  be 
imputed  to  the  remainder  of  the  air 


cumstances  which  are  known  tA  have 
existed  in  the  case.  Something  aimi- 
Ur  to  this  is  the  method  which  Cole- 
ridge *  describes  himself  as  having 
followed  in  his  political  Essays  in 
the  Morning  Poit.  "On  every  great 
occurrence  I  endeavoured  to  discover 
in  past  history  the  event  that  most 
nearly  re«embled  it.  I  procured, 
whenever  it  was  possible,  the  con- 
temporary historian  a,  memorialists, 
and  pamphleteers.  Then  fairly  sub- 
tracting- the  points  of  difference  from 
those  of  likeness,  as  the  balance 
favoured  the  former  or  the  latter,  I 
conjectured  that  the  result  wonid  be 
the  same  or  different.  As,  for  in- 
stance, in  the  series  of  essays  en- 
titled 'A  Comparison  of  France  under 
Napoleon  with  Rome  under  the  first 
CEesais,'  and  in  those  which  followed, 
'  on  the  probable 
the  Bourbons.' 
pursued  al 
Spanish  Revolution,  and  with  the 
same  success,  taking  the  war  of  the 
United  Provinces  with  Philip  IL  as 
the  groundwork  of  the  comparison." 
In  this  inquiiy  he  no  doubt  employed 
the  Method  of  Residues,  for,  in 
"  snbtractlng  the  points  of  difference 
from  those  of  likeness,"  he  doubtleas 
weighed,  and  did  not  content  himself 
with  numbering,  them  ;  he  doubtless 
took  those  points  of  i^reement  only 
which  he  presumed  from  Uleii  0 


flnence,  concluded  that  the  n 

of  the  result  would  be  referable  to 

the  points  of  difference. 

Whatever  may  be  the  efficacy  of 
this  method,  it  la,  as  we  long  1^  re- 
marked, not  a  method  oE  pure  obaer- 
vation  and  experiment ;  it  condudes, 
not  from  a  comparison  <tf  instances, 
but  from  the  comparison  of  an  in- 
stance with  the  result  of  a  previoos 
deduction.  Applied  to  social  pheno- 
mena, it  presupposes  that  the  causes 
from  which  part  of  the  effect  pro- 
ceeded are  already  known ;  and  as 
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w«  h*Ts  abomi  tiut  these  cannot 
bnve  been  known  by  gpeoiGo  experi- 
eaee,  thej  must  have  been  learnt  bj 
dwluation  [fnaa  principlea  of  human 
nature,  experience  being  called  m 
only  0*  a  supplementary  resource,  to 
lietermins  the  oaiues  which  produced 
OB  uneiplained  residue.  But  if  the 
principles  of  human  nature  may  be 
had  reoourBe  to  for  the  GetaUishment 
o£  some  political  truths,  they  may  for 
all.  If  it  be  admissible  to  say,  Eng- 
land must  have  [Huapered  by  rooaon 
of  the  prohibitory  gyatein,  beoftUM 
after  allowing  for  all  the  otbei  ten- 
ilendes  whi<£  have  been  operating, 
there  ia  >  portion  of  prosperity  atill 
to  be  aooounted  for ;  it  muat  be  ad- 
missible to  go  to  the  aoms  eouroe  fur 
the  effect  of  the  prohibitory  system, 
and  examine  what  account  the  laws 
of  human  motives  and  actions  will 
enatde  us  to  give  of  iU  tendencies. 
Nor,  in  foot,  will  the  experluuintal 
argument  amount  to  anything,  ex- 
cept ID  verifioatioQ  of  a  conclusion 
drawn  friHn  those  general  laws.  For 
we  may  subtract  the  effect  of  one. 


,  but  V 


shall  never  aucoeed  in  subtiacting 
the  effect  of  all  cbubbs  except  one ; 
while  it  would  be  a  ourious  instance 
of  the  dangem  of  too  much  cauticHi, 
if,  to  avoid  dqiending  on  d  priori 
reasoning  otmoeming  tbe  effect  of  a 
single  cause,  we  should  oidige  our- 
selves to  depend  oa  aa  many  separate 
a  priori  leoeonings  as  there  are  causes 
operating  concurrently  with  that  par- 
ticular oause  in  some  given  matance. 
We  have  now  suffioi^itly  charoa- 
-  >.»i.^  tha  gross  misconception  of 
e  of  investigation  proper  to 

Shenmneno,  which  I  have 
t  Chemical  Method.  So 
led  a  discussion  would  not 
en  necessary  if  the  claim  to 
authoritatively  on  political 
B  w^e  confined  to  persons 
i  competently  studied  any 
le  higher  departments  of  phy- 


and  to  a  move  or  lesa  ouoieroua  bo(^ 
if  odoiiiera,  know  nntbiug  wliatevor 
of  the  methods  of  physical  iavaatigo- 
tion  beyond  a  few  precepta  which 
they  continue  to  parrot  after  Bkcoq, 
being  entirely  unaware  that  Bacon's 
;ption  of  acientific  inquiry  has 
its  work,  and  that  science  haa 
advanced  into  a  higher  stog^ 
are  probably  many  to  whom 
such  remarks  aa  the  foregoing  maj 
still  be  useful-  In  an  age  in  whick 
chemistry  itself,  whan  aUempting  to 
deal  with  the  more  complex  chemical 
sequences,  those  of  tbe  animal,  or  even 
the  vegetable  organism,  has  found 
it  necessary  to  become,  and  baa  suc- 
ceeded in  becoming,  a  Deductive 
Science,  it  is  not  to  be  apprehended 
that  any  person  of  scientific  hkbibv 
who  has  kept  pace  with  the  general 
progress  of  the  knowledge  ol  natursi 
can  be  in  danger  of  applying  ths  ms- 
thods  ol  elementary  chemistry  to  ex- 
plore the  sequences  of  tbe  most  com- 
plex order  of  phenomena  in  existenca, 


CHAPTER  Vlir. 

B  OBOHBTRICAL,  OR  ABSTRACT 


g  I.  Thi 


ceptioa   diaeosaed 


the  preceding  chapter  is,  ai 
chielly  committed  by  persons  not  inu<^ 
accustomed  to  scientific  investigation  : 
practitioners  in  politics,  who  rather 
employ  the  commonplaces  of  philo- 
sophy to  justify  their  practice,  than 
seek  to  guide  their  practice  by  philo- 
sophic principles  :  or  imperfectly  edu- 
cated persons,  who,  in  ignorance  at 
the  careful  selection  and  elaborate 
comparison  of  instances  required  for 
the  formation  of  a  aound  tneory,  at- 
tempt to  found  one  upon  a  few  coin- 
cidences which   they  have  coBuolly 

The  erroneous  method  of  which  we 
ore  now  to  treat,  is,  «n  the  contrary, 
peculiar   to   thintdng   and  studious 
minds.    It  never  oouldliave  suggested^ 
itself  but  to  persona  of  some  familiarly 


THE  GEOMETRICAL  METHOD. 
other,  partljr  or  e 


579 


with  Uia  nature  of  Bcientifio  reaeftreh  ; 
Tiho, — bring  mrhxe  of  tiis  impoBei- 
bilit;  of  catabllabiog,  by  oaeuol  obeeT' 
TatioQ  or  dirsot  experitiiEnt>tian,  a 

tnie  thfif y  nf  |»f[ii»iiiyni  go  Compl^I 
ai  are  thoaa  of  tha  wtciBl  pbenomeni^ 
>— havs  reoouru  to  th«  aunpler  lawi 
whioh  ara  iminadlat«ly  opeiative  in 
thote  phenomena,  and  wlucb  an  no 
other  than  the  laws  of  the  nature  of 
^the  human  beings  therein  conceroed. 
Theie  thinkers  psrceivs  (what  the 
partiuna  of  ths  chemical  or  experi- 
mental theory  do  not)  that  the  icience 
nf  (ociety  must  nM)eMarlly  ba  deduo- 
tive.  But,  from  an  inBuffinlGnt  oon' 
sideratloa  of  the  upesifla  nature  of  the 
BUbj  act-matter, — and  often  beoanne 
(their  own  sciantiflo  education  having 
■topped  ehort  in  too  early  a  stage) 
geometry  etands  In  their  minda  oa  the 
type  of  all  deductive  >c(eiioe, — it  is  to 
geometry,  rather  than  to  aitronomy 
and  natural  philosophy,  that  they  un- 
consoioualy  amimiUta  the  deductive 
Bclenoe  o(  society. 

Among  ths  differences  between 
geometry  (a  salenoe  of  eo-exiitent 
facts,  altogether  independent  of  the 
lawa  of  the  succession  of  phenomena) 
and  thosfl  phytical  Sciences  of  Causa. 
tion  which  have  been  rendered  deduo. 
tive,  the  following  is  one  of  tha  most 
coupiououa :  That  geometry  affords 
y  no  room  for  what  so  constantlj  occurs 
In  mechonica  and  its  applicatlanB,  the 
case  of  conflicting  forces ;  of  causes 
which  counUract  or  modify  one  an- 
other.    In  mechanics  we  continually 

ducing,  not  motion,  but  rest ;  or 
motion  in  a  different  direction  from 
that  which  would  have  been  produced 
by  either  of  the  generating  forces.  It 
is  true  that  the  effect  of  the  joint 
forces  is  the  same  when  they  act 
simultaneously,  as  if  they  had  acted 
one  after  another,  or  by  turns  ;  and 
it  is  in  this  that  the  difference  between 
mechanical  ^d  chemical  law  consists. 
But  still  ths  effects,  whether  produced 
l.y  succeasive  or  by  simultaneous  ac- 
tion, do,  wholly  oc  in  part,  cancel  one 
another  i  what  Uie  one  foroa  does  the 


iltogethor,  undoes, 
r  state  of  things  in 
isnit  which  fnllows 
from  one  geometrical  principle  has 
nothing  that  confliots  with  the  result 
which  follows  from  another.  What 
is  proved  true  from  one  geometrical 
theorem,  what  would  lie  true  if  no 
other  geometrioal  principles  existed, 
cannot  be  altered  and  mode  uo  longer 
tme  by  reason  of  some  other  geomet- 
rical principle.  What  is  onoe  proved 
true  is  true  in  all  cases,  whatever  sup- 
position may  be  made  to  regard  to  any 
other  matter. 

Now  a  conception,  similar  to  this 
last,   woiUd    appear   to   have    been 
formed  of  the  social  scienoe,  in  the 
minds  of  the  earlier  of  thou  who  have  ^^ 
attempted  to  cultivate  it  by  a  6edac-lt^^ 
tive  metbod.     Mecbanios  would  be  a 


milar  t     „ 
1  resulted  from  o: 


alone,  at 

In  Uia  geometrical  theory  of  society, 
it  seem*  to  be  mppoted  that  this  is 
really  tha  case  with  the  sodal  pheno- 
mena ;  that  each  of  them  results  al- 
ways from  only  one  foroe,  one  single 
property  of  hnmau  nature. 

At  the  point  which  we  have  now 
reached,  it  cannot  be  necessary  to  eay 
anything  either  in  proof  or  in  illustra- 
tion of  the  assertion  that  such  is  not 
the  true  character  of  the  soci^  pheno- 
mena. There  is  not,  among  these 
most  complex  and  (for  that  reason) 
most  modifiable  of  all  phenomena,  any 
one  over  which  innumerable  forces  do 
not  exercise  influence ;  which  does 
not  depend  on  a  conjunction  of  very 
many  causea  We  have  not,  there- 
fore, to  prove  the  notion  in  question 
to  be  an  error,  but  to  prove  that  ths 
error  has  been  committed ;  that  so 
mistaken  a  conception  of  the  mode  in 
which  the  phenomena  of  society  are 
produced  has  actually  been  ascer- 
tained. 

g  2.  One  numerous  division  of  the 
reaaoners  who  have  treated  Social  facta 
according  to  geometrical  methods,  not 
admitting  any  modification  ot  one  law 
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t  be 

them  this  error  is  complicated  witfa, 
and  U  the  effect  of  mother  funda- 
mental mucoDception,  of  wbiob  we 
have  olteadj  token  lome  notice,  and 
vhicb  will  be  further  treated  of  before 
we  condudcH  I  Bpeak  of  those  who 
^  deduce  political  conclusions  not  from 
laws  of  nature,  not  from  sequenceti  of 
pheDomena,  real  or  imaginiiry,  but 
from  nnbaiding  practical  niaxiniB. 
Such,  for  example,  are  all  who  found 
their  theorj  of  politics  on  what  is 
called  abetract  right,  that  ia  to  say, 
on  univeraal  precept*;  a  pretension  of 
which  we  have  already  notioed  the 
chimerical  nature.  Sudi,  in  likemaO' 
ner,  are  thoie  who  make  the  assump- 
tion of  a  aocial  contract,  or  any  other 
kind  of  OTiginal  obligation,  and  apply 
it  to  particular  coses  by  mere  inter- 
pretation. But  in  this  the  funda- 
mental error  is  the  attempt  to  treat  an 
art  like  a  Bcieooe,  and  to  have  a  de- 
ductiveart;  the  irrationality  of  which 
will  be  shown  in  a  future  chapter.  l,t 
will  be  proper  to  take  our  exemplifica- 
tion of  the  georaatrioal  theoir  from 
thoee  thinkers  who  have  avoided  this 
additional  error,  and  who  ent«rtaia,  xo 
far,  a  juster  idea  of  the  nature  of  poli- 
tical inquiry. 

We  may  cite,  in  the  first  inetance, 
those  who  assume  as  the  principle  of 
their  political  philosophy  that  govern- 
ment is  founded  on  fear  ;  that  the 
dread  of  each  other  is  the  one  motive 
by  which  human  being:s  were  origin- 
ally brought  into  a  state  of  society, 
and  are  still  held  in  it  Some  of  the 
earlier  scientific  inquirers  intopobtics, 
in  particular  Hobbes,  osumed  this 
proposition,  not  by  implication,  but 
avowedly,  as  the  fovindatiou  of  their 
doctrine,  and  attempted  to  build  a 
complete  philosophy  of  politics  there- 
upon. It  is  true  that  Hobbes  did  not 
find  this  one  maxim  sufficient  to  carry 
him  through  the  whole  of  his  subject, 
but  was  obliged  to  eke  it  out  by  the 
double  sophism  of  an  original  con- 
tract I  call  this  a  double  sopbiam  ; 
first,  as  passing  off  a  fiction  for  a  fact. 


and,  seeondty,  assuming  a  practical 
principle  or  precept  as  the  baaiH  of  a 
theory  ;  which  is  a  pttkw  prineipii, 
Bioce  (as  we  noticed  in  treating  of  tiiat 
Fallacy)  every  rule  of  conduct,  even 
though  it  be  ao  binding  a  one  aa  ti>e 
observance  of  a  promise,  must  rest  its 
ovm  foundations  on  the  theory  of  tiie 
subject,  and  the  theoiy,  therefore,  can- 
not rest  upon  it. 

§  3.  Passing  over  less  important  in- 
stances, I  shall  come  at  once  to  the 
most  remarkable  example  afforded  by 
our  own  times  of  the  geometrical  me- 
thod in  politics  ;  emanating  from  per- 
sons who  are  well  oware  of  the  dis- 
tinction between  science  and  art ;  who 
knew  that  rules  of  conduct  muat  fol- 

law^  of  nature,  and  that  the  Utter, 
not  the  former,  is  the  legitimate  field 
for  the  application  of  the  deductive 
method.  I  allude  to  the  intei«at- 
philoaophy  of  the  Bentbank  schooL 

The  profound  and  original  thinkers 
who  are  commonly  known  under  this 
description,  founded  their  general 
theory  of  government  on  one  compre- 
hensive pmmise,  namely,  that  men's  , 
actions  are  always  determined  by  their 
interests.  There  U  an  ambiguity  in 
this  last  expression  ;  for,  as  the  same 
philosophers,  especially  Bentham,  gave 
the  name  of  an  interest  to  anything 
which  WpeiBon  likea,  the  proposition 
may  bsfiinderstood  to  moan  only  this, 
that  men's  actionn  are  always  deter- 
mined by  their  wishes.  In  this  sense, 
however,  it  would  not  bear  out  any  of 
the  consequences  which  these  writers 
drew  from  it ;  and  the  word,  there- 
fore, in  their  politick  leascnings.  must 
be  understood  to  mean  (which  is  also 
the  explanation  they  themselves,  on 
such  occasions,  gave  of  it)  what  is 
ily  termed  private  or  worldly 


interei 


Taking  the  doctrine,  then, 
lense,  an  objection  presents  itself  in 
imine  which  might  be  deemed  a  fatal 
me,  namely,  that  sosweepingaproposi- 
,ion  is  far  from  being  universally  true. 
Suman  beings  arc  not  governed  in  all 


.  J 
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their  twAioaa  by  their  worldly  intereBte. 
This,  however,  is  by  no  means  bo  con- 
cluBtve  an  objection  u  it  at  first  ap- 
pears ■  because  in  politics  we  are  for 
the  moat  part  concerned  with  the  con- 
duct,  not  ot  individual  persons,  but 
either  of  a  series  of  persons  (as  a  suc- 
cession of  kings),  or  a  body  or  maes 
of  persons,  as  a  nation,  an  aristocracy, 
or  a  representative  assembly.  And 
whatever  is  true  of  a  large  majority 
of  mankind,  may  without  much  error 

persons,  considered  as  a  whole,  or  of 
any  collection  of  persons  in  which  the 
act  of  the  majority  beoomoe  the  act  of 
the  whole  body.  Although,  therefore, 
the  maiim  is  sometimes  expressed  in  a 
manner  unnecessarily  paradojtical,  the 
consequences  drawn  from  it  will  hold 
equally  good  if  the  assertion  be  limited 

•^/  or  the  majority  of  any  body  of  per- 
sons, will  be  governed  in  the  bulk  of 
their  conduct  by  their  personal  inte- 
rests. We  are  bound  to  allow  to  this 
Bchool  of  thinkers  the  benefit  of  this 
more  rational  statement  of  their  fundi 


which  i 


also 


LStric 


conformity  to  the  eiplam 

when  considered  to  be  called  for,  have 

been  given  by  themselves. 

The  theory  goes  on  to  infer,  quite 
correctly,  that  if  the  actions  of  man- 
kind are  determined  in  the  main  by 
their  selfish  interests,  the  only  rulers 
who  will  govern  according  to  the  in- 
terest of  tiie  governed  are  those  whose 
selfish  interests  are  in  accordance  with 
it  And  to  this  is  added  a  third  pro- 
position, namely,  that  DO  rulers  hava 
their  selfish  interest  identical  with 
that  of  the  governed,  unless  it  be  ren- 
dered so  by  accountability,  that  is,  by 
dependence  on  the  willof  the  governed. 
In  other  words  (and  as  the  result  of 
the  whole),  that  the  desire  of  retain- 
ing  or  the  fear  of  losing  their  power, 
and  whatever  is  thereon  consequent^ 
is  the  sole  motive  which  can  be  relied 
on  for  producing  on  the  part  of  rulers 
a  course  of  conduct  in  accordance  with 
thn  general  interest. 

We  have  thus  a  fundamental  theo- 


'  rem  of  political  science,  consisting  of  "^ 
three  Hyllogisnis,an(l  depending  chiefly 
on  two  general  premises,  in  each  of 
which  a  certain  effect  is  considered  as 
detemiined  only  by  one  cause,  not  by 

it  is  assumed  that  the  actions  of  ave- 
rage rulers  are  determined  solely  by 
self-interest;  in  the  other,  that  tbe 
sense  of  identity  of  interest  with  tbe 
governed,  is  produced  and  producible 
by  no  other  cause  than  responsibility. 

Neither  of  these  propositions  is  by 
any  means  true  ;  the  lost  is  extremely 
wide  of  the  truth. 

It  is  not  true  that  the  actions  even  "v 
of  average  rulers  are  wholly,  or  any- 
thing approaching  to  whoUy,  deter. 
minai  by  their  personal  interest,  or 
even  by  their  own  opinion  of  their 
personal  interest.  I  do  not  speak  of 
the  influence  of  a  sense  of  duty,  or 
feelings  of  philanthropy,  motives  never 
to  be  mainly  rolled  on,  though  (except 
in  countries  or  during  periods  of  great 
moral  debasement)  they  influence  al- 
most all  rulers  in  some  degree,  and 
Boms  rulers  in  a  very  great  degree,  j^ 
But  I  insist  only  on  what  is  true  oC  "^ 
all  rulers,  viz.  that  the  character  and 
course  of  their  actions  is  largely  in- 
fluenced (independently  of  personal 
calculation)  by  the  habitual  senti- 
ments and  feelings,  the  general  modes 
of  thinking  and  acting,  which  prevail 
throughout  the  community  of  whici) 
they  are  members,  as  well  as  by  the 
feelings,  habits  and  modes  of  thought 
which  characterise  the  particular  class 


hyGoogIc 
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therefore,  the  private  intereiita  at  the 
nilera  or  of  tba  mling  clam  u  a  very 
poweiCul  force,  conataatlj  iu  Mtion. 
^uid  exeiciaiug  the  uioat  important 
inllUGn(»  upon  their  couduet,  there 
ia  aUo  in  what  they  do  a  large  por- 
tion which  that  private  iatereat  b; 
110  meant  afforda  a  sufficient  axpla- 
iiation  of ;  and  even  the  partirailara 
which  con>titute  the  goodneae  or  bad- 
ness of  their  government  are  in  some, 
and  no  amall  degree,  influanued  by 
thoBs  among  the  circiunataDCea  act- 
ing upon  them,  which  cannot,  with 
any  propriety,  be  incloded  in  the  term 
self- interest- 
Turning  noir  to  the  other  proposi- 
tion, that  responsibility  to  thegovemed 
is  the  onlycanse  rabble  of  producing 
in  the  rulers  a  sense  of  identity  of  in- 
terest with  the  community ;  this  is 
etill  lees  admissible  as  an  universal 
truth,  than  even  the  fonner.  I  am 
not  apeaking  of  perfect  identity  of  in- 
terest, which  is  an  impracticable  chi- 
mera, which,  moBt  aisuredly,  responsi- 
bility to  the  people  does  not  give,  I 
rk  of  identity  in  easeutiUs ;  and 
SBeentials  are  different  at  different 
places  and  times.  There  are  a  large 
number  of  cases  in  which  thoae  things 
which  it  is  most  for  the  general  in- 
terest that  the  rulers  should  do,  are 
dIbo  those  whii^  they  are  prompted  tc 
do  by  their  strongest  personal  interest, 
theooniolidation  of  their  power.  The 
suppression,  for  instance,  of  anarchy 
and  resistance  to  law,— the  complete 
establishment  of  the  authority  of  thi 
central  government,  in  a  etuts  of  so- 
ciety lite  that  of  Europe  in  the  middle 
Bges, — is  one  of  the  strongest  interests 
of  the  people,  and  also  of  the  rulers 
simply  because  they  are  the  rulers  : 
nnd  responsibility  on  their  pai-t  could 
net  strengthen,  though  in  many  con- 
«ivable  ways  it  might  weaken,  the 
motives  prompting  them  to  pursue  this 
ibject.  During  the  greater  part  of  the 
'eign  of  Queen  Elizabeth,  and  of  many 
^ther  monarchs  who  might  be  named, 
the  sense  of  identity  of  interest  be- 
tween the  Botercign  and  the  majority 
iif  the  people  was  probably  stronger 


ijuaily  ia  in  re*poiisible  gov- 
:  everything  that  tbe  peoi^e 
hod  moet  at  heart,  the  monajvh  had 
at  lieort  too.  Had  Peter  the  Grc«t, 
or  the  rugged  savages  whom  he  began 
to  civilise,  the  truest  inclinittioa  to- 
wards the  things  which  were  for  IJM 
real  int«r«t  of  those  savagea  I 

I  am  not  hera  attempting  to  eato- 
blieh  a  thewy  of  government,  mad  am 
not  called  upon  to  determine  the  pro- 
portional weight  which  ought  to  be 
givm  to  the  circumstances  which  tbia 
school  of  geometrical  politiclajis  left 
out  of  their  system,  and  those  which 
they  took  into  it  I  am  only  concerned 
to  ahow  that  their  mtrthod  vaa  uu- 
scientiGo  ;  not  to  measure  the  amoant 
of  error  which  may  have  afiected  their 
practical  conclusiona. 

It  is  but  justios  to  then,  however, 
to  remark  that  their  mistake  was  not 
so  much  one  of  substance  as  of  form  ; 
and  consisted  in  presenting  in  a  ajs- 
tematio  shape,  and  aa  the  acientific 
treatment  of  a  great  piuloBophical 
Question,  what  should  havs  passed  for 
that  which  it  really  was,  the  mere 
polemics  of  the  day.  Although  the 
actions  of  rulers  are  by  no  means 
wholly  determined  by  thui  selfish 
interests,  it  is  chiefly  as  k  security 
against  those  selfish  in(««(ts  that 
constitutional  checks  are  required  i 
and  for  that  purpose  auoh  checks,  in 
England  and  the  other  nations  of 
modem  Buropa,  can  injno  manner  be 
dispensed  with.  It  is  likewise  trae, 
that  in  these  same  nations,  and  in  the 
present  age.  roaponaibility  to  the  gov. 
emed  is  the  only  means  praotioally 
available  to  create  a  feeling  of  identity 
of  interest.  In  the  caaes,  and  on  the 
points,  where  that  feeling  does  not 
Buftioiently  exist.  To  all  this,  and  to 
the  aigumenta  which  may  be  founded 
on  it  in  favour  of  measures  for  the 
corrvotion  of  our  representative  sys- 
tem, I  havs  nothing  i«  object ;  but  I 
confess  my  regret,  that  the  small 
though  highly  Important  portion  of 
the  philosophy  of  government,  which 
was  wanted  for  the  immedirte  pur- 
pose of  serving  the  cause  of  parlia- 
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mentar?  refonn,  Aonld  hava  been 
held  forth  by  thinkers  of  mieh  emi- 
nence at  a  complete  theory. 

It  is  not  to  bo  imagined  possible, 
noT  ia  it  true  in  point  of  fact,  that 
these  phikwopben  regarded  the  few 
premises  of  their  theory  as  Including 
uU  that  is  required  for  e«plaining 
social  phenomena,  or  for  determining 
tbe  choice  of  forma  of  goremment  and 
ineaanres  of  legislation  and  adminli- 
tration.  They  were  too  highly  in- 
atniDted,  of  too  comprehensive  intel- 
lect, and  some  of  them  of  too  sober 
and  practical  a  character,  for  such  an 
error.  They  would  have  applied,  and 
did  apply,  their  principlea  with  in- 
numerable allowances.  Dut  it  is  not 
allowances  that  aie  wanted.  There 
y  is  little  chance  of  making  doe  aaiends 
In  the  Biiperstructttre  of  a  theoi^  for 
tbe  want  of  sufficieot  breadth  in  its 
foundations.  It  is  unphilosophioal  to 
construct  a  ecienoe  out  of  a  few  of  the 
agencies  b;  which  the  phenomena  are 
determined,  and  leave  the  rest  to  the 
routine  of  practice  or  the  sagacity  of 
conjecture.  We  either  ought  not  to 
pretend  to  scientific  forms,  or  we  ought 
to  study  all  the  determining  agencies 
equally,  and  endeavour,  so  far  as  it 
can  be  done,  to  include  all  of  them 


}  attention  upon  those  which 
our  theory  takes  into  account,  while 
we  misestimate  the  rest,  and  probably 
underrate  their  importance.  That  tl« 
deductions  should  be  from  the  whole 
and  not  from  a  part  only  of  the  laws 
of  natnre  that  ate  concerned,  would 
be  desirable  even  if  those  omitted  were 
BO  insignificant  In  comparison  with  tbe 
others,  that  they  might,  for  most  pur- 
poses and  on  most  occasions,  he  left 
out  of  the  account.  But  Ibis  Is  far 
indeed  from  being  true  in  the  social 
science.  "Hie  phenomena  of  sooiety 
do  not  depend,  in  essentials,  on  some 
one  agency  or  law  of  human  nature, 
with  only  inconsiderable  modifications 
from  others.  The  whole  of  the  quali- 
ties of  human  nature  influence  those 
phenomenal,  Mtd  then  is  not  one  which 
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I  small    degree. 

There  is  not  one,  the  removal  or  any 
great  alteration  of  which  would  not  ma- 
terially affect  the  whole  aspect  of  so- 
ciety,  and  change  more  or  less  the  se- 
quences of  BodalphenomGna  generally. 
The  theory  which  has  been  the 
subject  of  these  remarks  is,  in  this 
country  at  least,  the  principal  cotein- 
porary  "'"fji  nljhf  *  I  have  styled 
the  geometrical  method  of  philosophis- 
ing in  the  social  science  ;  andourexa- 
mination  of  it  has,  for  this  reason, 
been  more  detailed  than  would  other- 
wise have  been  suitable  to  a  work 
like  the  present  Having  now  BufH- 
ciently  illustrated  the  two  enoueoua 
methods,  we  shall  pass  without  further 
preliminary  to  the  true  method ;  that 
which  proceeds  (conformably  to  the 
practice  of  the  more  complex  physical 
sciences)  deductively  indeed,  but  by 
deduction  from  many,  not  from  one 
or  a  very  few,  original  premises  j  con- 
sidering each  effect  as  (what  it  really 
is)  an  aggregate  result  of  manyoansea, 
operating  sometimes  through  the  same, 
sometimes  through  different  mental 
agencies,  or  laws  of  human  nature. 


CHAPTER  IX. 


character  of  the  method  proper  b 

that  inquiry  is  sufficiently  evident, 
and  needs  only  (o  be  recapitulated, 
not  proved.  However  complex  the 
phenomena,  all  their  sequences  and 
oo-eiistenoes  result  from  the  lows  of  / 
the  separata  element*.  The  effeott'' 
produced,  in  social  phenomena,  by  I 
any  oomplei  set  of  oiroumstanoes, 
amounts  preoisely  to  the  sum  of  the| 
effects  of  the  circumstances  taken 
singly  ;  and  the  eomplexity  does  not 
arise  from  the  number  01  the  laws 
themselves,  which  is  not  remarkably 
great,   bnt    from  the    extraordlnaiy 
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number  sod  Tuiety  of  the  data  or 
clementa — of  the  sgents  which,  in 
obedi«u»  to  thkt  small  Duinber  of 
lane,  cooperate  towards  the  tSect. 
The  Social  Science,  therefore,  (which, 
by  >  convenient  b&rbarium,  haa  been 
termed  Sodologj,)  is  a  deductive 
science  ;  not,  indeed,  after  the  model 
of  geometry,  but  after  that  of  the 
I  more  complex  physical  sciences.  It 
i  infers  the  law  of  each  effect  from  the 
laws  of  causation  on  which  that  effect 
depends  ;  not,  however,  from  tbe  law 
merely  of  one  cause,  as  in  the  geome- 
trical method  ;  but  by  considering  all 
the  causes  which  conjunctly  influence 
the  effect,  and  compounding  their  laws 
with  one  another.  Its  method,  in 
short,  is  the  Concrete  Deductive  Me- 
thod; that  of  which  astronomy  fur- 
nishea  the  most  perfect,  natural  philo- 
sophy a  somewhat  less  perfect  exam  pie, 
and  the  employment  of  which,  with 
the  adaptations  and  precautions  re- 
quired by  the  Bubject,  is  beginning  to 
regenerate  physioloCT. 

Nor  does  it  admit  of  doubt  that 
similar  adaptations  and  precautions 
are  indispensable  in  sociology.  In 
applying  to  that  most  complex  of  all 
studies  what  is  demonstrably  the  sole 
method  capable  of  throwing  the  light 
of  science  even  upon  phenon^ena  of  a 
for  inferior  degree  of  complication, 
we  ought  to  be  aware  that  the  same 
superior  complexity  which  renders  the 
instrument  of  deduction  more  neces- 
sary, renders  it  also  more  precarious  ; 
and  we'roust  be  prepared  to  meet,  by 
appr^riate  contrivaDces,  this  increase 
of  difficulty. 

The  actions  and  feelings  of  human 
beings  in  the  sooial  state  ore,  no 
doubt,  entirely  governed  by  psycho- 
logical and  ethological  laws ;    what- 

upon  the  social  phenomena,  it  eier- 
cises  through  those  laws.  Suppoaiog, 
therefore,  the  Llws  of  human  actions 
and  feelings  to  be  sufficiently  known, 
there  is  no  extraordinary  difficulty  in 
determining  from  those  laws  the  na- 
ture of  the  social  effects  which  any 
given  cause  tends  to  produce.    But 


when  the  question  is  that  of  com 

pounding  several  tendencies  together, 
and  computing  tbe  aggregate  result 
of  many  co-existentcauses;  andespe- 
dally  when,  by  attempting  to  prediat 
what  will  actually  occur  in  a  given 
case,  we  incur  the  obligation  of  esti- 
mating and  compounding  the  influ- 
ences of  ail  the  causes  which  h^peu 
to  exist  in  that  case  1  we  attempt  a 
task  to  proceed  for  in  which  surpasses 
the  compass  of  the  human  faculties. 

If  all  the  resourcea  of  science  are 
not  sufficient  to  ennble  us  to  csjcnlate 
a  priori,  with  complete  preciuon,  the 
mutual  action  of  three  bodies  gravi- 
tating towards  one  another ;  it  may 
be  judged  with  what  proepect  nf  suc- 
cess we  should  endeavour  to  calculato 
tbe  result  of  the  oonfticting  tendencies 
which  are  acting  in  a  thousand  diffe- 
rent directions  and  promoting  a  thou- 
sand different  changed  at  B  given  in- 
stant in  a  given  society :  although 
we  might  and  ought  to  l>e  able,  from 
the  laws  of  human  nature,  to  distin- 
guish correctly  enough  thetendendes 
themselves,  so  far  as  they  depend  on 
causes  accessible  to  oar  observation  ; 
and  to  determine  the  direction  which 
each  of  them,  if  acting  aloue,  would 
impress  npon  society,  as  well  as,  in  a 
general  way  at  least,  to  pronounce 
that  some  of  these  tendencies  ore 
more  powerful  than  others. 

But,  without  dissembling  the  ne- 
cessary imperfections  of  the  A  priori 
method  when  applied  to  such  a  sub- 

iect,  neither  ought  we,  on  the  other 
land,  to  exaggerate  them.  The  same 
objections  which  apply  to  the  Method 
of  Deduction  in  this  iU  most  difficult 
employment,  apply  to  it,  as  we  for- 
merly showed,*  in  its  easiest ;  and 
would  even  there  have  been  insuper- 
able, if  there  had  not  existed,  as  was 
then  fully  explained,  on  a^ropiate 
remedy.  This  remedy  consists  m  thu 
process  which,  under  the  name  of 
Verification,  we  have  characterised 
OS  the  third  esseutisl  constituent  part 
of  tbe  Deductive  Method;  that   uf 

■  Supra,  p.  ajs. 
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coUdting  the  coiuiliuioiu  of  the  ratio- 
cination eithur  uith  the  concrete  phe- 
nouiens  themselveB,  or,  when  Buch 
ore  obtainable,  with  theii  emjurical 
Inwa     Tlie  ground  of  conGilenee  in 

y  any  coDcrel«  Jednctive  science  !b  not 
the  (I  priori  reamning  itself,  but  the 
accordance  between  its  reeults  and 
tlioBe  of  obeervation  d  petteriuri. 
Kither  of  these  proceBgea,  :^iart  from 
the  other,  diminislies  in  value  as  thu 
subject  increasea  in  complication,  and 
thii  in  so  rapid  a  ratio  aa  soon  to  be- 
come entirely  worthless  ;  but  thu  re- 
liance to  be  placed  in  the  concurrence 
of  the  two  sorta  of  evidence  not  only 
does  not  diminish  in  anything  like 
the  same  proportion,  but  is  not  neces- 
sarily much  diminished  at  all.  No- 
thing more  results  thsn  a  diaturbance 
in  the  order  of  precedency  of  the  two 
processes,  sometimes  amounting  to  its 
actual  inversion :  insomuch  that,  in- 
stead of  deducing  our  concIusionH  by 

V    reosouing,  and  verifying  them  by  ob- 

obtoining  them  provisionally  from 
.specitio  experience,  and  afterwards 
connect  tbem  with  the  principles  of 
human  nature  by  i  pi-iori  reasonings, 
which  reasoningB  are  thus  arealVeii- 
GcatioD. 

The  only  thinker  who,  with  a  com- 
petent knowledge  of  scientifio  me- 
thods in  general,  has  atten^pted  to 
eharaet«ri»e  the  Method  of  Sociology, 
M.  Corote,  considers  this  inverse 
order  as  inseparably  inherent  in  the 
nature  of  sociological  speculation. 
1  He  looks  upon  the  social  science  as 
essentially  consisting  of  generalisa- 
tions from  history,  verified,  not  origi- 
nally suggested,  by  deduction  from 
the  laws  of  human  natuM.  Though 
there  is  a  truth  contained  in  this 
opinion,  of  which  I  shall  presently 
endeavoar  to  show  the  importance,  I 
cannot  but  think  that  this  truth  is 
enunciated  in  too  unlimited  a  manner, 
and  that  there  is  considerable  scope 
in  sociological  inquiry  for  the  direct, 
as  well  as  for  the  inverse,  Deductive 
Method. 

It  trill,  in  fact,  be  shown  in  the 


next  chapter,  that  there  is  a  kind  of 
sociological  inquiries  to  which,  from 
thtir  prodigious  complication,  the 
method  of  direct  deduction  is  alto- 
gether inapplicable,  while  by  a  happy 
compensation  it  is  precisely  in  these 
cases  that  we  are  able  to  obtain  the 
best  empirical  laws :  to  these  inquiries, 
therefore,  the  Inverse  Method  is  ex- 
clusively adapted.  But  there  are  also, 
aa  will  presently  appear,  other  cases 
in  which  it  is  impossible  (u  obtain 
from  direct  observation  anything 
worthy  the  name  of  on  empiric^ 
law ;  and  it  fortunately  happens  that 
these  are  the  very  cases  in  which  the 
Direct  Method  is  least  aETected  by 
the  objection,  which  undoubtedly  must 
alw»s  affect  it  in  a  certain  degree. 

Wo  shall  begin,  then,  by  looking 
at  the  Social  Science  as  a  science  of 
direct  Deduction,  and  considering 
what  can  be  accomplished  in  it,  and 
under  what  limitations,  by  that  mode 
of  investigation.  We  shall,  then,  in 
a  separate  chapter,  examine  and  en- 
deavour to  characterise  the  inverse 
process. 


conclude,  from  the  laws  of  huniai 
nature  applied  to  the  circumstances 
of  a  given  state  of  society,  that  a 
particular  cause  will   operate .  in  a 


but  w 


It  will  ■ 


or  affirm  with  certainty  that  it  will 
□ot  be  counteracted ;  because  we  con 
seldom  know,  even  opproximately, 
all  the  agencies  which  may  co-exist 
with  it,  and  still  less  calculate  the 
coLeetive  result  of  so  many  combined 
element*.  The  remark,  however,  must  •/ 
here  be  once  more  repeated,  that 
knowledge  insuBicient  for  prediction 
may  be  most  valuable  for  guidance. 
It  11  not  necessary  for  the  wise  con- 
duct ot  the  aflaiia  of  society,  no  more 
than  of  any  one's  private  concuns. 
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thiit  wG  aliotild  be  able  to  tnreeee 
inrallibly  the  rmalto  of  what  we  (in. 
We  must  tepk  niir  objectu  by  mennn 
which  Diay  perli&pb  be  defeated,  and 
take  prvcftutionB  aguniit  dangers  wh  ich 
pmaibly  may  nev^r  be  realised.  The 
uni  ol  practical  politics  in  to  nirround 
any  given  eooiety  with  the  greateet 
possible  Diunber  of  clrcumstanoeB  ol 
which  the  tendencies  are  beneficial, 

as  practicable,  tbosa  of  which  tht 
tendenciee  are  injurioiu.  A  know 
ledge  of  the  tendencies  only,  though 

wiuiout  the  power  of  accurately  pre- 
dicting their  conjunct  result,  gives  us 
to  a  considerable  extent  thin  power. 

It  would,  however,  be  an  error  to 
suppoBS  that,  even  with  Teepeot  to 
tendencies,  ws  could  arrive  in  this 
manner  at  any  great  number  of  pro- 
positions which  will  be  true  In  all 
docietiea  without  exception.  Suob  a 
■uppoeition  would  be  inconsistent  with 
the  eminently  uiodiBabls  nature  of  the 
social  phenomena,  and  Uie  multitude 
Mid  variety  of  the  circumstsnces  by 
which  they  are  modified ;  circum- 
stances never  the  aame,  or  even 
nearly  the  same,  fn  two  different 
Bocietieg,  or  in  two  different  periods 
uf  the  same  society.  This  would  not 
be  so  serious  an  obetacle  if,  though 
the  oauaea  acting  upon  society  In 
general  are  numerous,  those  which 
influence  any  one  feature  of  society 
were  limited  in  number ;  for  we 
might  then  insulate  any  particular 
■ocial  phenomenon,  and  investigate 
itii  laws  without  distorbance  from 
the  rest.  But  the  truth  is  the  very 
opposite  of  this.  Whatever  affects, 
in  an  aj^Hvciable  degree,  any  one 
element  of  the  social  state,  affeota 
J  through  it  all  the  otiier  elements. 
The  mode  of  production  of  all  social 
phenomena  Is  one  great  case  of  Inter- 
mixture ot  Laws.  We  can  neger 
aitl^et  understand  in  theory  or  oom- 
ruand  in  practice  the  condition  of  a 
society  in  any  one  respect,  without 
taking  into  consideration  its  condi- 
tion in  oH  otbsr  respeots.  There  is 
no  Bodal  phenouienon  which  is  not 


more   or   less    influenced    by  CTery 
other  part  of  the   conditloa    of    the 

"amo  society,  and  therefore  by  every 
cause  which  is  influencing  any  other 
of  the  contemporaneous  social  phen^ 
roena.  There  Is,  in  short,  what  phy-J 
sioliigists  term  a  conwtuut,  similar  to 
that  existing  among  the  variooa  organs 
and  functions  of  the  physioal  fr&nte 
of  man  and  the  more  perfect  animals, 
and  oonstituting  one  of  the  many  ana- 
togiea  which  have  rendered  niiisersal 
such  eipreeaionB  as  the  "bodypolitic" 
and  "  body  naturaL"  It  fi^lows  from 
this  eoattiuut,  that  unless  two  sodet  in 
could  be  alike  in  all  the  circumstanom 
which  surround  and  influenoa  tfaem, 
(which  would  imply  their  beln^  alike 
in  their  previous  history,)  no  portion 
whatever  of  the  phenomena  will,  un- 
leH  by  oocident,  precisely  correspond  i 
no  one  cause  will  jn^duce  exactly  the 
same  effects  fn  both.  Every  osuae, 
as  its  effect  ipreods  throogb  society, 
comes  somewhere  In  contact  wiUi 
different  sets  of  agenciea,  and  thus 
has  its  effects  on  siHne  of  the  social 
phenomena  differently  modified)  and 
these  differencsB,  by  their  reaction, 
produce  a  difference  even  in  thoae  of 
Mm  effects  which  would  otherwiae 
hav^.bcen  the  same.  We  can  nevCT, 
therefore,  afHrm  with  certainty  that 
a  cause  which  baa  a  particular  ten- 
dency in  one  people  or  In  one  aga  win 
have  exactly  the  same  tendency  in 
another,  without  referring  back  to  our 
premises,  and  perfonning  over  again 
for  the  second  age  or  nation  that 
analysis  of  the  wbole  of  Its  influ- 
encing circumntanoes  which  ws  had 
already  performed  for  the  first.  Thejf 
deductive  science  of  society  wfll  not' 
lay  down  a  theorem,  asserting  in  an 
univenal  manner  the  effect  of  any 
cause ;  but  will  rather  teach  us  bow 
to  frame  the  proper  theorem  for  the 
circumstanoes  of  any  given  case.  It 
will  not  give  the  laws  of  sooie^  In 
general,  but  the  uieana  of  determin- 
ing the  phenomena  of  any  glvaa 
society  from  the  particular  elements 

data  of  that  society. 

All  the  general  pn^Msttiotu  which 
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can  be  fmmeil  by  tha  deductive  sdence 
are,  therefore,  in  the  Htrictest  senae  of 
the  word,  tiypotlietic&l.  They  are 
grounded  on  Bome  Buppoaititious  set 
of  circmiutknces,  and  declare  how 
some  given  cauae  wwUd  operate  in 
those  circumstances,  euppiisiiig  that 
no  others  u-ere  Gumbined  with  them. 
If  the  set  of  circumstancea  BUppoeed 
liave  bean  copied  from  thoite  of  any 
eniating  society,  the  canciueiona  will 
be  true  ot  tliat  society,  provided,  and 
iu  aa  farwt,  tlie  effect  of  those  circum- 
ntances  shall  not  bemodiiied  by  others 
which  have  not  been  taken  into  tha  ac- 
cauDt.  If  WQ  desire  a  nearer  approach 
to  concrete  truth,  we  can  only  aim  at 
it  by  taking,  or  endeavouring  to  take, 
a  greater  number  of  individualising 
circumstauces  into  the  computation. 

Considering,  however,  in  how  ac. 
oelerating  a  ratio  tlie  uncertainty  of 

tempt  to  take  the  effect  of  a  greater 
number  of  concur^'cnt  causes  into  our 
calculations,  the  hypothetical  combi- 
nations of  circumsljinceH  on  which  we 
construct  tha  general  theorems  of  the 
science  cannot  ba  inada  very  complex 
without  BO  rapi<!lj  accumulating  a  lia- 
bility to  error  as  must  soon  deprive  our 
cnndusionsofall  value.  Thismodeof  in- 
i]uiry,  considered  as  a  means  of  obtain- 
ing general  propositions)  must  there- 
fore, on  pain  of  frivolity,  be  limited 
to  those  classes  of  social  facts  wliich, 
tltough  influenced  like  the  rest  by  all 
(ocioTogicol  agents,  are  under  the  tni- 
taediatt  influence^  principally  at  least, 
of  a  few  only. 

§  .^.  Notwithstanding  the  universal 
rorwentui  of  the  social  phenomena, 
whereby  nothing  which  t^es  place  in 
any  part  of  the  operations  of  soaiety  is 
without  its  share  of  influence  on  every 
other  part)  and  notwitlistanding  the 
paramount  ascendancy  which  the  gen- 
eral state  of  civilisation  and  social  pro- 
gress in  any  given  society  must  hence 
exercise  over  all  tha  partial  and  sul> 
ordinate  j^nomena ;  it  is  not  the 
less  true  that  different  species  of  social 
facts  are  in  the  main  dependent,  im- 


mcdintel;  and  in  the  first  resort,  on  ^ 
dilTorent  kinds  of  causes  ;  and  there- 
fore not  only  may  with  advantage,  | 
but  must,  be  studied  apart :  just  as  in 
the  natural  body  ws  study  separately 
the  physiolc^y  and  pathology  of  eoi^ 
of  tiiB  principol  organs  and  tissaes, 
though  every  one  is  aoted  upon  by 
the  state  of  all  the  others  |  and  though 
the  peculiar  constitution  and  geoenl 
state  of  health  of  the  orgatiism  co-ope- 
rates with,  and  often  preponderates 
over,  the  local  causes,  in  determining 
the  state  oE  any  particular  organ. 

On  these  considerations  is  grounded 
the  existence  of  distinct  and  separate, 
though  not  independen  t,  branches  orde- 
partmentsof  sociological  speculation. 

There  is,  for  example,  one  large  ^ 
class  of  social  phenomena  in  which  the 
immediately  determining  causes  are 
principally  those  which  act  through 
the  desire  of  wealth,  and  in  which 
the  psychological  law  mainly  con- 
cerned is  the  familiar  one  that  a 
greater  gain  is  preferred  to  a  smaller. 
I  mean,  of  oourse,  that  portion  of  the 
phenomena  of  society  which  emanates 
from  the  industrial  or  productive  o] 


kind,  I 


a  thos. 


jugh  which  the  distri- 
bution of  the  products  of  those  indus- 
trial operations  take  place,  in  so  far 
OS  not  effected  by  force  or  modified 
by  voluntary  gift.  By  reosoniug  from 
that  one  law  of  huawii  nature,  and 
from  the  principal  outward  circum- 
stances (whether  universal  or  confined 
to  particular  stales  of  society)  which 
operate  upon  the  human  mind  through 
that  law,  we  may  be  enabled  to  ex- 
plain and  predict  this  portion  of  the 
phenomena  of  society,  so  far  as  they 
depend  on  that  class  of  circumBtances 
only,  overlooking  the  influence  of  any 
other  of  the  circumstances  of  society, 
and  therefore  neither  tracing  back 
the  ciroumstauces  which  we  do  take 
into  account  to  their  poHibla  origin 
in  some  other  faats  in  the  social  atat^ 
nor  making  allowance  for  the  manner 
in  which  any  of  those  other  circum- 
stances may  interfere  with  and  coun- 
teract 01  modify  the  effect  of  the  for- 
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mer.  A  dejiartnipnt  of  icience  may 
thus  be  oonstructed,  which  haa  re- 
ceived  tha  name  of  Politic«l  Ecnnomj. 
The  motive  which  mggeata  the 
sepantion  of  this  portion  of  the  social 
phenomena  from  the  rest,  and  the 
creation  of  a  diiitinct  branch  of  science 
relating  to  them,  in,  that  they  do 
Jmaiidg  depend,  at  least  in  the  first 
reeort,  on  one  ctuB  of  circumstances 
onljr ;  and  that  even  when  other  cir- 
cumstances interfere,  the  ascertain- 
ment of  the  effect  due  to  the  one  class 

intricate  and  ditilciilt  buaiiiesn  to  make 
it  expedient  to  perform  it  unce  for  all, 
and  then  allow  for  the  effect  of  the 
modifring  circumstances ;  especially 
as  certain  fixed  combinations  of  the 
former  are  apt  to  recur  often,  in  con- 
junction with  ever-varying  drcum- 
stanoea  of  the  latter  class. 

Political  Economy,  as  I  have  s^d 
on   another  occasion,   oont  '     " 

only  with  "  such  of  the  ph< 
the  social  state  as  take  place  in  con- 
sequence of  the  pursuit  of  wealth. 
It  makes  entire  abstraction  of  every 
other  hnman  passion  or  motive,  ex- 
cept those  which  may  be  regarded  as 
perpetually  ant^onising  principles  to 


ealth.  n! 


,ely,a< 


to  labour,  and  desire  of  the  present  on- 
ioyment  of  costly  indulgences.  ThesE 
It  takes,  to  a  c^tain  eitent,  into  \ti 
calculations,  becauee  these  do  not 
merely,  like  our  other  desires,  occil< 
sionally  oonflict  with  the  pursuit  of 
wealth,  but  accompany  it  always  as  a 
drag  or  impediment,  and  are  therefore 
inseparably  mixed  up  in  the  considera- 
tion of  it.  Politit»l  Economy  con- 
■J  sidem  mankind  as  occupied  solely  in 
acquiring  and  consuming  wealth,  and 
aims  at  showing  what  ia  the  course  ol 
action  into  which  mankind,  living  ir 
a  state  of  society,  would  be  impelled 
if  that  motive,  except  in  the  degree 
in  which  it  ia  checked  by  the  two 
perpetual  counter-motives  above  ad' 
verted  to,  were  absolnte  ruler  of  all 
their  actions.  Under  the  influence  of 
this  desire,  it  shows  mankind  accu- 
mulating wealth,  and  employing  that 


wealth  in  the  production  of  other 
wealth  1  sanctioning  by  mutual  agree- 
ment the  institution  of  property;  esta- 
blishing laws  to  prevent  Individuals 
from  encroaching  upon  the  property 
of  others  by  force  or  fraud  ;  adopting 
aintrivances  for  increasing 
the  productiveness  of  their  labour ; 
setthng  the  division  of  the  produce 
by  agreement,  under  the  influence  of 
compeUtion,  {competition  itself  being 
governed  by  certain  laws,  which  laws 
are  therefore  the  ultimate  regulators 
ofthedivirionoftheproduce;)  and  em- 
ploying certain  expedients  (as  money, 
credit,  Ac.)  to  facilitate  the  distri- 
ation.  All  these  operations,  though  J 
lany  of  them  are  really  the  result  of 
plurality  of  motives,  are  considered 
by  pnliti(»l  economy  as  flawing  solely 
from  the  desire  of  wealth.  The  science 
then  proceeds  tfl  investigate  the  laws 
whicii  govern  these  several  operations, 
under  the  supposition  that  man  ia  a 
being  who  is  determined,  by  the  neces- 
sity of  his  nature,  to  prefer  a  greater 
portion  of  wealth  to  a  smaller  in  all 
casee,  without  any  other  exception 
than  that  constituted  by  the  two 
counter-motives  already  specified;  not 
that  any  political  economist  was  ever 
so  absurd  as  to  suppose  that  mankind  | 
are  really  thus  constituted,  but  be- 
cause this  is  the  mo<le  in  which  science 
must  necessarily  pivceed.  When  an 
effect  depends  on  %  concurrence  of 
causes,  these  causes  must  be  studied 
one  at  a  time,  and  their  laws  separately 
investigated,  if  we  wish,  through  the 
causes,  to  obtain  the  power  of  either 
predictii^  or  contrnllmg  the  effect; 
since  the  law  of  the  effect  is  com- 
pounded of  the  laws  of  all  the  causes 
whicli  determine  it.  The  law  of  the 
centripetal  and  that  of  the  projectile 
force  must  have  been  known  before 
the  motions  of  the  earth  and  planets 
could  be  explained  or  many  of  them 
predicted.  The  name  ia  the  case  with 
the  conduct  of  man  in  society.  In 
order  to  judge  how  he  will  act  under 
the  variety  of  desires  and  aversions 
which  are  concurrently  operating  upon 
him,  we  must  know  how  he  would  act 
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.under  the  eiclnsive  tiifluence  of  each 
■  ■  There  U,  perha 
'b  life  in  which 
it  neither  under  the  immediate  nor 
under  the  remote  influence  of  any  im- 
pulse  but  the  mere  desire  of  wesJtli. 
With  respect  to  thoee  parts  of  human 
conduct  of  which  wealth  ia  not  even 
the  principal  object,  to  these  political 
economy  does  not  pretend  that  its 
conclusions  are  applicable.  But  there 
are  also  certain  departments  of  human 
aSairs  in  which  the  ocquieitton  of 
wealth  is  the  main  and  acknoU'ledged 
end.  It  is  ooly  of  these  that  political 
economy  takes  notice.  The  manner 
in  which  it  necessarily  proceeds  ia 
that  of  treating  the  main  and  ac- 
knowltdged  end  as  it  it  were  the  sole 
end  ;  which,  of  all  hypotheses  equally 
simple,  is  the  nearest  to  the  truth. 
The  political  economist  inquires,  what 
We  Uie  aotiona  which  would  be  pro- 
duced by  this  desire,  if  within  the 
departments  in  question  it  were  un- 
impeded by  any  other.  In  this  way 
a  nearer  approximation  is  obtained 
than  would  otherwise  be  practicable 
to  the  real  order  of  human  affairs  ii 
those  departments.  This  aiiftroKima 
J  tion  has  then  to  be  corrected  by  male 
ing  proper  allowancs  for  the  effects  of 
any  impulses  of  a  diflerent  descrip. 
tion  which  can  be  shown  to  interft 
with  the  result  in  any  particular  ca 
J  Only  in  a  few  of  the  most  striki 
caaes  (such  as  the  important  one 
the  principle  of  populatjonj  are  these 
corrections  interpolated  inhi  the  ex 
positions  of  political  economy  itself 
the  strictnesB  of  purely  scientific  ar 
rangement  being  thereby  somewhat 
departed  from,  for  the  sake  of  prac- 
tical utility.  So  far  as  it  is  known, 
or  may  be  presumed,  that  the  conduct 
of  mankind  in  the  pursuit  of  wealth 
is  under  the  collateral  iufluence  of 
r.ny  otlier  of  the  properties  of 
nature  than  the  desire  of  obtaii  „ 
the  greatest  quantity  oi  wealth  with 
the  least  labinir  and  aelf-denial,  the 


until  they  are  modified  by  a  correct 
allowance  for  the  degree  of  influence 
exercised  by  tlie  other  cause."  " 

Extensive  and  important  practical 
guidance  may  be  dehved,  in  any  given 
state  of  society,  from  general  proposi- 
tions such  as  those  above  indicated  ; 
even  thot^;h  the  modifying  influence 
of  the  miscellaneous  causes  which  the 
theory  does  not  take  into  account,  an 
well  as  the  effect  of  the  general  social 
changes  in  progress,  be  provisionally 
overlooked.  And  though  it  has  been 
f  common  error  of  political  aco- 
<ts  to  draw  conclusions  from  the 
;ntB  of  one  state  of  society,  ami 
apply  them  to  other  states  in  which 
,ny  of  the  elements  are  not  the 
ne,  it  is  even  then  not  difficult, 
by  tracing  back  the  demonstration.4, 
and  introducing  the  new  premises  in 
their  proper  places,  to  make  the  some 
general  coursu  of  argument  which 
ecved  for  the  one  cose  serve  fur  the 

For  example,  it  has  been  greatly 
the  custom  of  English  political  econo- 
mists to  discuss  the  laws  of  the  distri- 
bution of  the  produce  of  industry,  on 
suppoution  which  is  scarcely  revised 
nywhere  out  of  England  and  Scot- 
land, namely,  that  the  produce  is 
"shared  among  three  classes,  alto- 
lather  distinct  from  one  another, 
labourers,  capitalists,  and  landlords ; 
and  that  all  these  are  free  agents 
permitted  in  law  and  in  fact  to  set 
upon  their  labour,  tlieir  capital,  and 
their  land,  whatever  price  they  are 
able  to  get  for  it.  The  oonclustons 
of  the  science,  being  all  adapted  to 
a  society  thus  constituted,  require  to 
be  revised  whenever  they  are  upplied 
to  any  other.  They  are  inapi^cable 
where  tlie  only  capitalists  ore  the 
landlords,  and  the  labourers  are  their 
property,  as  in  slave  countriea  They 
are  inapplicable  where  the  almost  uni- 
versal landlord  is  tlie  state,  as  in 
India.  They  ore  inapplionble  where 
the  agricultural  laliourer  is  generally 
the  owner  both  of  the  land  itself  and 
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nf  the  capital,  as  frequently  In  F: 
'  ' '     capital  only,  as  In  Irel 


But  tbou^  It  may  often  bo  very  juBtiy 
ubjected  to  the  existine  race  of  politi- 
il  ecDnomlBta  "  that  Uiey  atteiDpt  to 


construct  A  pennnnent  fabric 
traniitory  mat«riala ;  that  they  take 
for  granted  tbo  iininutability  of  ar- 
rangemente  of  society,  many  of  which 
are  m  their  natuni  luictuating  or  pro- 
yi-eaaive,  and  ennnciata,  with  aa  little 
cinaliflcatiun  as  if  they  were  oniver- 
nal  and  absolute  truths,  propoaitions 
which  are  perhaps  applicable  to  no 
state  of  society  except  the  particular 
one  in  which  the  writer  happened  to 
live;"  this  does  not  take  away  the 
value  of  the  propositions,  considered 
with  reference  to  tlie  state  of  society 
from  which  they  were  drawn.  And 
even  as  applicable  to  other  states  of 
society,  "  it  must  not  be  supposed  that 
the  science  is  so  incomplete  and  un- 
satisfactory as  this  might  seem  to 
prove.  Thouch  many  of  its  condu- 
sioiu  Me  only  locally  true,  iCa  method 
of  investigatiou  is  applicable  univer- 
sally ;  sod  as  whoever  has  Solved  a 
certain  number  of  algebraic  equations 
can  without  difficulty  solve  all  others 
of  the  same  kind,  so  whoever  knows 
the  political  economy  of  England,  or 
even  of  Yorkshire,  knows  that  of  all 
nations,  actual  or  possible,  provided 
he  have  good  sense  enough  not  to 
expect  the  same  conclusion  to  issue 
from  vaiyina;  premises."  Whoever 
has  mastered  with  the  degree  of  pre- 
cision which  is  attafnabk  the  laws 
which,  under  free  competition,  deter- 
mine the  rcnt^  profits,  and  wages, 
received  by  landlords,  cBipitaliata,  and 
labourers,  in  a  state  of  society  in  which 
the  three  classes  are  completely  sepa- 
rate, will  have  no  difficulty  In  deter- 
mining the  very  different  laws  which 
tegalaie  the  distribution  of  the  pro- 
duce among  the  classes  interested  iu 
it  In  any  of  the  states  of  cultivation 
and  landed  property  set  forth  in  the 
foregoing  eittart.* 

*  Tha  quotfttions  in  ibis  paragraph  are 
(ram  B  papor  written  by  the  aulbor,  and 
pubUrfiedhispEriodioiliu  1834. 


S  4,  I  would  not  here  undertake  to 

decide  what  other  hypothetical  or 
abstract  sciences  similar  to  Political 
Ecunomy'may  admit  of  being  carved 
out  of  the  general  body  of  the  social 
what  other  portions  of  the 
enomena  are  ui  a  safficiently 
Close  ana  complete  dependence,  in  the 
Hrst  resort,  on  a  peculiar  class  at 
causes,  to  make  It  convenient  to 
create  a  preliminary  Science  of  those 
causes  :  postponing  the  conslderstiun 
of  the  causes  which  act  through  them, 
or  in  concurrence  with  them,  to  a 
later  period  of  the  inquiry.  There  is, 
however,  among  these  separate  depart- 
ments one  which  cannot  be  passed 
over  In  silence,  being  of  a  moifi  com- 
prehensive and  commanding  character 
than  any  of  the  other  branches  into 
which  the  social  science  may  admit 
of  being  divided.  Like  them,  it  is 
directly  conversant  with  the  oauses 
of  only  one  class  of  social  facta,  but  k 
class  which  exercises,  immediately  or 
remotely,  a  paramount  Influence  over 
the  rest  J  allude  to  what  may  be 
termed  Political  Ethology,  or  the 
theory  of  the  causes  which  determlna 
the  type  of  character  belonging  to  a 
people  or  to  an  age.  Of  all  the  sub- 
ordinate branches  of  the  social  science, 
this  Lathe  most  completely  in  its  In- 
fancy. The  causes  of  national  char- 
acter are  scarcely  at  all  understood, 
and  the  effect  of  institutions  or  social 
arrangements  upon  the  character  of 
the  people  Is  generally  that  portion  of 
their  effects  which  is  least  attended 
to,  and  least  comprehended.  Not  is 
this  wonderful  when  we  consider  the 
infant  state  of  the  Science  of  Ethology 
itself,  from  whence  the  laws  must  lie 
drawn,  of  which  the  truths  of  political 
ethology  can  be  bot  results  and  ex- 
etnpIilicationB. 

Yet  to  whoever  well  considers  the 
matter,  it  must  appear  that  the  laws 
of  national  (or  collective)  character 
are  by  far  the  most  important  class  of 
sociological  laws.  In  the  Gist  place,  1 
the  character  which  is  formed  by  any 
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itself    the  must    interesting    phen 
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Inenon  wbich  that  rtaia  of  society  cod 
pouibly  preaeat.  Secondly,  it  is  sIbo 
&  fact  wnioh  eotan  Urgelj  into  tbs 
produetion  of  all  the  other  phenomena. 

J  And  aboTe  all,  the  charaoter,  that  is, 
the  opinions,  feelings,  and  habits  of 
the  people,  though  gread;  the  remits 
of  the  state  of  ancietj  which  preoedeg 
them,  are  aln  greatly  the  cauaen  of 
the  alato  of  aociet/  which  foUowB 
them !  and  are  the  power  by  which 
all  tiioee  of  the  circumstancea  of 
society  which  are  artificial—lawB  and 
OoatonxB,  for  instanoe — are  altogethep 
moulded  :  customs  sTidently,  laws  no 
leu  really,  either  by  the  diruet  inHu- 
entfe  of  publio  sentiment  upon  the 
ruling  powere,  or  by  the  effect  which 
the  state  of  national  opinion  and  feel- 
ing has  in  dcterminiiig  the  form  of 
government,  and  shaping  the  char- 
aoter  of  the  goremora. 

A*  might  be  expected,  the  most 
imperfect  part  of  those  brauchei  of 
social  inqnirj  which  have  been  culti- 
vated as  separatti  BeJencei  is  the 
theory  of  the  manner  In  which  their 
cooclusionH  are  affected  by  etbological 
conalderations.    The  omiaeion  is  no 

J  defect  in  them  aa  atstisct  or  hypo- 
theticd  acienoea,  but  it  vitiates  tbem 
in  their  practical  application  as 
btanehee  of  a  compreheneive  social 
fldenoe.  In  political  economy,  tor 
uiatance,  empirical  laws  of  human 
nature  are  tacitly  assumed  by  English 
thinkers,  which  are  calculated  only 
for  Great  Britain  and  the  United 
Hlotes.  Among  other  things,  an  in- 
tensity of  competiticn  is  constantly 
supposed,  which,  as  a  general  mercan- 
tile fact,  exists  in  no  coantry  in  the 
wcX'ld  except  these  two.  An  English 
political  eoonomiat,  like  his  country- 
men in  general,  has  aeldom  learned 
that  it  is  possible  that  men,  in  ctm- 
ducting  the  bueinees  of  selling  their 
{;ooda  over  a  counter,  should  core  more 
about  their  ease  or  their  vanity  than 
about  their  pecuniary  gain.  Yet  those 
who  know  the  habits  of  the  Continent 
of  Europe  am  aware  how  appanntly 


operations  which  have  money-getting 
for  their  direct  object  The  more 
highly  the  eeience  of  ethol<^  is  culti- 
vate!^ and  the  better  the  diversities 
of  individual  and  national  character 
are  understood,  the  smaller,  probably, 
will  the  number  of  propoaitioiia  be- 
come which  it  will  be  considered  safe 
to  build  on  aa  universal  prinoiplea  of 
hitman  nature. 

Th^e  considerations  show  that  the 
process  of  dividing  off  the  social  science 
into  compartments,  in  order  that  each 
may  be  studied  separately,  and  its 
conclusions  afterivards  corrected  for 
]>Tactice  by  the  modifications  supplied 
by  the  others,  must  be  subject  to  at 
least  one  important  limitation.  Those 
portions  alone  of  the  social  phenomena 
can  with  advantage  be  made  tiie  sub- 
jects, even  provisi<malIy,  of  distinct 
braoches  of  scteooe,  into  which  the 
diversitiee  of  character  between  dif- 
ferent nations  or  different  times  enter 
as  influencing  causes  only  in  a  secon- 
dary degree.  Those  pl^nomena,  on 
the  contrary,  with  which  the  influences 
of  the  etbological  state  <^  the  pec^le 
are  mixed  up  at  every  step  (so  that 
the  conneotion  of  effects  and  oausee 
cannot  be  even  rudely  marked  out 
without  taking  tluBe  Influences  into 
consideration)  could  not  with  any 
advantage,  nor  without  great  dis- 
advantage, be  treated  independently 
of  political  ethtJcgy,  nor,  therefote,  oif 
all  the  circuinstanoea  by  which  the 
qualities  of  a  people  are  influenced. 
For  this  reoBoi  (as  Well  as  for  others 
which  will  hereafter  E^^iear)  there  can 
be  no  separate  Science  ol  (iovern- 
ment ;  that  being  the  fact  which,  of 
all  others,  is  most  mixed  up,  both  aa 
cause  and  effect,  with  tbe  qaalitieB  (^ 
the  particular  people  or  of  the  par- 
ticular age.  All  ifuestiona  respecting 
the  tendencies  of  f«ms  of  government 
must  stand  pait  of  the  general  science 
of  society,  not  of  any  sepaiatB  branch 

This  general  Science  of  Sodety,  as 
distinguished  from  the  separate  de- 
partmenta<rf  the  science  (each  of  which 
asserts  its    cuuclusioni)   only  coiidt- 
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tioiuJt^ . 

ths  general 
■cienc?)  now  reinainB  to  be  cli»rac- 
terised.  And,  u  will  be  shown  pre- 
sently, nothing  of  a  really  scientiSa 
character  ii  here  possible,  except  by 
the  inverse  deductive  method.  But 
before  we  (];uit  the  subject  of  those 
sociological  speculations  vhich  pro- 
ceed by  way  of  direct  deduction,  vre 
must  examine  in  what  relation  they 
stand  to  that  indiepenrabte  element 
in  all  deductive  sciences.  Verification 
by  Specific  Eiperience— compariaon 
between  the  conclueions  of  reasoning 
and  the  results  of  observation. 

%  5-  We  have  seen  that,  in  most 
dedactive  sciences,  and  among  the 
rest  in  Ethoii^y  itaelf,  which  is  the 
immediate  foundation  of  the  Social 
Science,  a  preliminary  work  of  pre- 
paratjon  is  performed  on  the  observed 
facts,  to  fit  them  for  being  rapidly 
and  accurately  collated  (sometimes 
even  for  being  collated  at  all)  with 
the  conclusions  of  theory.  This  pre- 
paratory treatment  consists  in  finding 
general  propositions  which  express  cou- 
ctaely  what  ia  conuoon  to  large  classes 
of  observed  facts ;  and  tliese  are  called 
the  empirical  laws  of  the  pheno- 
mena. We  have,  therefore,  to  inquire, 
whether  any  similar  preparatory  pro- 
cess can  be  perfonned  on  the  facts  of 
the  aocial  science  ;  whether  there  are 
any  empirical  laws  in  history  or  sta- 
in statistios  it  is  evident  that  em- 
pirical laws  may  sometimes  bo  traced, 
and  the  tracing  them  forms  an  im- 
portant part  of  that  system  of  in- 
direct observation  on  which  we  must 
often  rely  for  the  data  of  the  Deduc- 
tive Science.  Tlw  process  of  the 
science  consists  in  inferring  effects 
from  their  causes  ;  but  we  have  often 
no  means  of  observing  the  causes  ex- 
cept through  the  medium  of  their 
effects.  In  such  cases  the  deductive 
science  is  unable  to  predict  the  effects. 


but  not  with  what  frequency  auit  in 
what  quantities  those  causes  exist. 
An  instance  in  point  is  afforded  by 
a  newap^ier  now  lying  before  me. 
A  statement  was  furnished  by  one  of 
the  official  assignees  in  bankruptcy, 
showing,  among  the  various  bank- 
ruptcies which  it  bad  been  his  duty 
to  investigate,  in  how  many  cases  the 
losses  hsd  been  caused  by  miscoa- 
duct  of  different  Vinds,  and  in  how 
many  by  nnavoidable  misfortunes. 
The  result  was,  that  the  number  of 
failures  caused  by  misconduct  greatly 
preponderated  over  those  arising  from 
all  other  causes  whatever.  Nothing  but 
specific  experience  could  have  given 
sufficient  ground  for  a  conclusion  to 
this  purport  To  collect,  therefore, 
such  empirical  laws  (which  are  never 
more  than  approximate  geDetalisa- 
tions)  from  direct  observation,  is  an 
impcnrtant  part  of  the  process  of  socio- 
logical  inquiry. 

The  experimental  process  is  not 
here  to  be  regarded  as  a  distinct  road 
to  the  truth,  but  as  a  means  (hap- 
pening accidentally  to  be  the  only, 
or  the  best,  avulable)  for  obtaining 
the  neoessaiy  data  for  the  deductiva 
science-  When  the  immediate  causes 
of  social  facta  are  not  open  to  direct 
observation,  the  empirical  law  of  tba 
effects  gives  us  the  empirical  law 
(which  in  that  case  is  all  that  we  can 
obtain)  of  the  causes  likewise.  But 
those  immediate  causes  depend  on 
remote  causes ;  and  the  empirical 
law,  obtained  by  this  indirect  mode 
of  observation  can  only  be  relied  on 
as  applioabla  to  unobnerved  casea,  so 
long  08  there  is  reason  to  think  that 
no  change  has  taken  place  in  any  of 
the  remote  oaoses  on  which  tiie  im- 
mediate causes  depend.  In  making 
use,  therefore,  of  even  the  best  statis- 
tical generaliaationB  for  the  purpoas 
of  inferring  (though  it  be  only  con- 
jecturally)  that  the  some  empirical 
laws  will  hold  in  any  nev>  case,  it  is 
necessary  that  we  be  well  acquainted 
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circu^toncea  on  whicli  tha  truth  of 
tb  slaw  ultimately  depends.  Andthue, 
even  where  ooncluBionB  derived  from 
BpeciGc  observntioD  are  available  for 
practical  inferencea  in  new  casee,  it  is 
necHsaary  that  the  deductive  science 
should  stand  sentinel  over  the  whole 
process  ;  that  it  should  be  constantly 
i-eferred  to,  and  its  aanctiou  obtuned 
to  every  inference. 
J  The  same  thing  holds  true  of  all 
generalisations  which  con  be  grounded 
on  history.  Not  only  are  there  such 
generalisations,  but  it  will  presently 
be  shown  that  the  general  Bcience  i^ 
'  Hociety,  which  inquires  into  the  laws 


were  not.  Now  the  number  of  in- 
stances necessary  to  exhaust  the  whole 
round  of  combinations  of  the  various 
influential    circumstances,  and   thus 


uccession  and  c 


of  the 


great  facts  constituting  the  state  of 
society  and  civilisation  at  any  time, 
can  proceed  in  no  other  manner  than 
by  making  such  generalisations  — 
afterwards  to  be  confirmed  by  con- 
necting them  with  the  psychological 
and  ethological  laws  on  which  they 
must  really  depend. 

§  6.  But  (reserving  this  question 

for  its  proper  place)  in  those  more 
special  inquiries  which  form  the  sub- 
ject of  the  separate  branches  of  the 
social  science,  this  twofold  logical  pro- 
oess  and  reciprocal  verification  is  not 
possible  :  specific  experience  affords 
nothing  amounting  to  empirical  laws. 
This  is  particularly  the  cose  where 
the  object  is  to  determine  the  effect 


of 
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number  acting  simultaneonsly . 
eifect,  for  example,  of  com  laws,  or 
of  a  prohibitive  commercial  system 
generally.  Thoogh  it  may  be  per- 
fectly certain,  from  theory,  what  ituui 
of  effects  com  laws  must  produce, 
and  in  what  general  direction  their 
influence  must  tell  upon  industrial 
prosperity,  their  effect  is  yet  of  neces- 
sity so  much  disguised  by  the  similar 
or  contrary  effscts  of  other  influen- 
cing agents,  that  specific  experience 
«n  at  most  only  show  that  on  the 
average  of  some  great  number  of  in- 
stances, the  coses  where  there  were 
com  laws  exhibited  the  effect  in  a 
greater  degree  than  those  where  there 


obtained.  Not  only  we  can  never 
learn  with  sufficient  authenticity  the 
facta  of  so  many  instances,  but  the 
world  itself  does  not  afford  them  in 
sufficient  numbers,  within  the  limits 
of  the  given  state  of  society  and  civi- 
lisation which  such  inquiries  dways 
presuppose.  Having  thus  no  pre- 
vious empirical  generalisations  with 
which  to  collate  the  conclusions  of 
theory,  tbc  only  mode  of  direct  verifica- 
tion which  remains  ia  to  compare  those 
conclusions  with  tbe  result  of  an  in- 
dividual experiment  or  instance.  But 
here  the  ditficulty  is  equally  great. 
I'or  in  order  to  verify  a  theory  by  an 
experiment,  the  cironnistanoea  of  the 
experiment  must  be  exactly  the  same 
with  those  contemplated  in  tbe  theory. 

stances  of  no  two  cases  are  exactly 
alike.  A  tri^  of  com  lawa  in  another  -' 
conntry  or  in  B  former  generation 
would  go  a  very  little  way  towards 
verifying  a  conclusion  drawn  respect- 
ing their  effect  in  this  geneixtion  and 
in  this  country.  It  thus  luqipens,  in  ^ 
moat  cases,  that  the  only  individual 
instance  really  fitted  to  verify  the 
predictions  of  theory  is  tbe  very  in- 
stance for  which  the  predictions  were 
made  ;  and  the  verification  comes  too 
late  to  be  of  any  avail  for  practical 

Although,  however,  direct  verifica- 
tion is  impossible,  there  is  an  indirect 
verification,  which  ia  soaroely  of  less 
value,  and  which  ia  always  practicable. 
The  conclusion  diawn  ss  to  the  indi- 
vidual case  can  only  be  directly  veri- 
fied in  that  case ;  but  it  is  verified 
indirectly  by  the  verification  of  other 
conclusions,  drawn  in  other  individual 
cases  from  the  same  laws.  The  ex- 
perience which  comes  too  late  to  verify 
the  particuhir  proposition  to  which  it 
refers  is  not  too  lata  to  help  towards 
verifying  the  ^^eral  sufficiency  of  the 
theory.  The  test  of  the  degree  iu 
?.  I' 
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case,  render  us  compatent  to^Mfict 
tha  future,  we  muBt  ehoiir  that  they 
would  hare  enabled  us  to  predict  tha 
present  And  the  put.  If  there  be 
anything  which  ve  could  not  b&ve 
predicted,  this  conBthutes  a  residual 
phenomenon,  requiriiig  further  studj 
for  the  purpoaa  of  expluiatiim ;  and 
we  miut  either  cearah  among  the  eir- 
cumstsncea  of  the  particular  caie  un- 
til wti  End  one  which,  on  the  principles 
of  onr  Hiiatlng  theory,  accounts  for  the 
unexplained  phenomenon,  or  we  mod 
tum  back,  aod  seek  the  explanation 
by  an  eitemrioa  tad  improvement  of 
the  theory  itself. 


which  the  acienoe  affords  safe  ground 
for  predicting  [and  consequently  for 
practically  dealing  with)  what  has 
.  not  yet  happened,  is  the  degree  in 
4  which  it  wonld  haie  enabled  us  to 
predict  what  has  actuaUy  occurred. 
Before  our  theory  of  the  influenoe 
of  a  particular  cause,  in  a  given  state 
of  dicnnutances,  can  be  entirely 
trusted,  wa  must  be  able  to  explain 
and  account  for  the  existing  state  of 
all  that  portion  of  the  social  pheno- 
mena which  that  causa  has  a  tendency 
to  influenoe.  If,  for  instance,  we  would 
apply  our  speculations  in  political  eco- 
nomy to  the  prediction  or  guidance  of 
the  phenomenaof  onyoonntry,  we  must 
ba  able  to  explain  all  the  meroantile 
or  industrial  facts  of  a  general  char- 
acter appertaining  to  the  present  state 
of  that  country  :  to  point  out  causes 
sufficient  to  account  for  all  of  tliem, 
And  prove,  or  show  good  ground  for 
supposing,  that  these  causes  have 
really  existed.  If  we  cannot  do  this, 
it  is  a  proof  either  that  the  facts 
which  ought  to  be  taken  into  account 
are  not  yet  completely  known  to  us, 
or  that  i^thaugh  we  know  the  foots, 
we  are  not  masters  of  a  enfficiantly 
perfect  theory  to  enable  ua  to  assign 
their  consequences.  In  either  cose 
we  are  not,  in  the  present  state  of  our 
knowledge,  fully  competent  to  draw 
conohisiona,  speculative  or  {tactical, 
for  that  country.  In  like  manner,  if 
we  would  attempt  to  judge  of  the 
effect  which  any  political  institution 
would  have,  supposing  that  it  could 
be  introduced  into  any  given  country, 
we  must  be  able  to  show  that  the  ex- 
isting state  of  tha  practical  govern- 
ment of  that  countty,  and  of  whatever 
else  depends  thereon,  together  with 
the  particular  character  and  ten 
cies  of  the  people,  and  their  sta 
respect  to  the  various  elements  of 
sodal  well-being,  are  such  as  the 
sUtntions  they  have  lived  under, 
conjunction  with  tha  other  drci 
Htanoea  of  their  nature  or  of  their 
position,  were  calculated  to  produce. 

To  prove  (in  short)  that  our  stnence, 
'and  our  knowledge  of  the  particular 
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%  I.  Therr  are  two  kinds  of  socio- 
logical inquiiy.  In  the  liret  kind,  the  J 
question  proposed  is,  what  eSeot  will 
follow  from  a  given  cause,  a  eertaitt 
general  oondition  of  social  circum- 
stances being  presupposed.  As,  for 
example,  what  would  be  the  effect  of 
imposing  or  of  repealing  com  laws,  of 
abolishing  monarchy  or  introducing 
universal  sufirage,  in  the  present  oon- 
dition of  society  and  civilisatioD  la 
any  European  Qsuutry,  or  Under  any 
other  given  supposition  with  r^^nl  to 
tha  circnmatancea  of  society  in  gene- 
ral, without  raferenea  to  tba  changea 
which  might  take  place,  or  which 
may  already  be  in  progress,  ia  thoaa 
ciroumstancea.  But  there  ia  also  a 
second  inquiry,  namely,  what  are  the 
laws  which  determine  those  general 
circnmstanoeH  themealvea.  In  this  ^ 
last  the  qneation  is,  sot  what  will  be 
the  effect  of  a  gives  oause  in  a  certain 
state  of  society,  but  what  are  Uh 
causes  which  produoa,  and  the  phmo- 
mena  which  charaateriBe,  States  of 
Sodsty  generally.  In  the  solution 
of  this  question  consists  the  general 
Science  of  Sodety,  hy  which  tba 
oonolusions  of  the  other  and  taore 
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S  2-  III  order  to  conceive  correotly 
the  scope  of  thin  general  wrience,  and 
dittiogniBh  it  fcDDi  the  BUbordinate 
depaiimenU  of  MHiiok^caJ  speoulk- 
tioD,  it  U  aecEBsaiy  to  fix  the  idea* 
Attached  to  the  phrase  "a  State  of 
Society."  What  is  caUed  a  itote  of 
society  is  the  Bimnltaneoua  state  of 
all  tlie  n^atsr  social  fat^  or  pheno. 
menk  Such  ore  the  d^ree  of  know- 
ledge, and  of  iDtellectual  nod  moral 
culture,  existing  in  the  community, 
and  of  every  class  of  it ;  the  state  of 
industry,  of  wealth  and  its  distribu- 
tion ;  iiie  habitual  occDpatiom  of  the 
community;  their  division  into  classes, 
aod  the  rolatlons  of  those  classes 
to  one  another ;  the  common  beliefs 
which  they  entertain  on  all  the  sub- 
jects most  important  to  roankiad,  and 
the  degree  of  oseuranoa  with  which 
those  beliefs  are  held ;  their  tastes, 
and  the  character  and  degree  of  their 
testhetic  development ;  their  form  of 
iportant 
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dition  of  oU  these  things,  and  of  many 
more  which  will  readily  suggest  them- 
selves, constitute  the  state  of  society 
or  the  state  <rf  civilisation  at  any  given 

When  states  of  society,  and  the 
causes  whidi  produoe  them,  are  Bp<^en 
of  as  a  subject  of  sdence,  it  i*  Implied 
that  there  exists  a  natmisi  correlation 
among  these  different  elements  ;  that 
not  every  variety  of  combination  of 
these  general  social  facts  is  possible, 
but  only  certain  combinations  ;  that, 
in  short,  there  exist  Uniformities  of 
Co-existenoe  between  the  states  of  the 
varioQs  social  phenomena.  And  such 
is  the  tmth ;  as  is  indeed  a  necessaiy 
oonsequenee  of  the  inflnenoe  exercised 
l^  every  one  of  those  phenomena  over 
every  other.  It  is  a  fact  implied  in 
the  eoninaiu  of  the  varloos  parta  o! 
the  sodat  body. 

States  of  society  are  like  different 
oonttitutlons  or  different  ages  in  the 
physical  frame ;  tbey  are  conditions 


not  of  one  or  a  few  oi^^ns  or  func- 
tions, but  of  the  whole  organism. 
Aocordingly,  the  information-  which 
we  possess  respecting  paxt  ^es,  and 
respecting  the  various  states  of  society 
now  existing  in  different  regions  of 
the  earth,  does,  when  duly  analysed, 
exhibit  uniformities.  It  is  found  that 
when  one  of  the  features  of  society  is 
in  a  pardAJaT  state,  a  state  of  many 
other  features,  more  or  less  precise^ 
determinate,  always  or  Usually  co- 
exists with  it 

Bat  the  uniformities  of  eo-exiatence 
obtaining  among  phenomena  which 
are  effects  of  causes  must  (as  we  have 
so  often  observed)  be  oorollaries  from 
the  laws  of  causation  by  which  these 

Kmomena  are  realty  determined, 
e  mutual  corrolstlon  between  the 
diflerent  elements  of  each  state  of 
society  is  therefore  a  derivative  law, 
resulting  from  the  laws  which  regu- 
late the  BUcoession  between  one  state 
of  society  and  another  ;  for  the  proxi- 
mate cause  of  every  state  of  society  is 
the  state  of  society  immediately  pre- 
oeding  It.  The  fundamental  problein,<^ 
therefore,  of  the  social  science,  Is  to 
&iid  the  laws  acoording  to  which  any 
state  of  society  produces  the  state 
whIdi  succeeds  it  and  lakes  its  place. 
This  opens  the  great  and  vexed  ques- 
tion of  the  pnwressiveness  of  man  and 
society ;  an  Idea  invtdved  in  every 
jnBt  conception  of  social  phenomena 
as  the  subject  of  a  science. 

'  I  of 

hnman  nature  and  society,  but  be- 
longing to  them  In  a  peculUr  d^ree, 
to  ^conversant  with  a  subject-matter 
whose  properties  are  changeable.  I 
do  not  mean  changealde  from  day  to 
day,  but  from  age  to  age  ;  so  that  not 
only  the  qualities  of  Indiriduals  vary, 
but  those  of  the  majority  are  not  the 
same  in  one  age  as  in  another. 

The  principal  cause  of  this  peculi- 
arity Is  the  extensive  and  constant  re- 
action of  the  effects  upon  their  causes. 
The  cirenrastances  in  which  mankind 
are  placed,  operating    according   to 
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their  own  Uwi  and  to  tbe  lava  of 
liumui  nature,  form  the  character!  of 

the  human  beings ;  but  the  human 
beiugi.  in  their  turn,  mould  and  shape 
the  circuDiBtaiiceB  for  tbemaelvea  and 
for  thou  who  come  after  them.  From 
this  reciprocal  aotiontherv  must  neoeS' 
(arily  remit  cither  a  cycle  or  a  pm- 
gresa.  In  astronomy  aLsOf  every  fact  is 
at  once  effect  and  cause  ;  the  socces. 
give  poaitieni  of  the  various  heavenly 
bodies  produce  chuigeu  both  in  the 
direction  and  in  the  intensity  of  the 
forces  by  which  those  positionii  are 
determined.  But  in  the  case  of  the 
solar  system,  these  mutual  actions 
bring  round  again,  after  a  certain 
number  of  changes,  the  fanner  state 


leads  to  the  perpetuE 
tbe  same  series  in  an  unvarying  order. 
Those  bodies,  in  short,  revolve  in  or- 
biU  :  but  there  are  (or,  conformably 
to  the  lawn  of  astronomy,  there  might 
be)  others  which,  instead  of  an  orbit, 
describe  a  trajectory — a  course  not 
returning  into  itself.  One  or  other 
of  these  must  be  the  type  to  whioh 

One  of  the  thinkers  who  earliest 
conceived  the  succession  oE  historical 
events  as  subject  to  fixed  laws,  and 
endeavoured  to  discover  these  laws 
by  an  analytical  survey  of  history, 
Vtco,  the  odebrated  author  oE  Seiema 
JV'uara,  adopted  the  foi-mer  of  these 
opinions.  He  conceived  the  pheno- 
mena of  human  society  as  revolving 
in  an  orbit ;  as  going  through  perio- 
dically the  sanM  series  of  changes. 
Though  there  were  not  wanting  c' 
cumstances  tending  to  give  some  pis 
sibility  to  this  view,  it  would  not  bear 
•  close  Boiutiny ;  a 
succeeded  Vico  in 
lations  have  univc 
idea  of  a  trajectory 
of  an  orbit  or  cycle 

Tbe  words  Pro) 
siveness  are  not  he 
Hs  synonynMHU  witi 
tendency  to  impro' 
ceivaUe  that  the  L- 
uiightdetenDine 


cerfaun  series  of  changes  in  man  and  , 
>ociety,whioh  might  not  in  every  ciie.  V- 

which  might  not  on  the  whole,  b*^ 
improvementa.  It  i^jiy  belief  indeei  \ 
that  the  general  tfndeocf  ia,  and  will 
continue  to  be,  saving  occasional  and  ~-- 
temporar;  exceptions,  one  of  improve- 
ment— a  tendency  totvarda  a  better 
and  happier  state.  This,  however,  is 
not  a  question  of  the  method  of  the 
social  science,  but  a  theorom  of  the 
soience  itself.  For  our  purpose  it  is 
sufficient  that  there  is  a  progressive 
change,  both  in  the  character  of  the 
human  race  and  in  their  outward  cir- 
oumatanoes  so  far  aa  moulded  by  them- 
selves; that  in  each  successive  age 
the  principal  phenomena  of  society  are 
different  from  what  they  were  in  the 
preceding,  and  still  more  different 
from  any  previous  age  :  the  periods 
'  '  ;h  most  distinctly  mark  these  suc- 
Lve  changes  being  intervals  of  one 
generation,  during  which  a  new  set 
of  human  beings  have  been  educated, 
have  grown  up  from  childhood,  and 
taken  possession  of  society. 

Tbe  inogressiveness  oE  the  hnmait    ' 
raoe   is  the   foundation   on  which  a  S 
method  of  philosophising  in  tbe  social 
science  has  been  of  late  years  erected, 
far  superior  to  either  of  the  two  modes 
whicli  had  previously  been  pievajent,  / 
tbe  chemical  or  experimental,  and  the' 
geometrical   modes.      This  method, 
which  is  now  generally  adopted  by 
the  meet  advanced  thinkers  on    the 
Continent,  oonsists  in  attempting,  by 
a  study  and  analysis  of  tbe  general 
facta  of  history,  to  discover  (what  these 
philoaopbera  term)  the  lawof  progre^ ; 
which  law,  once  ascertained,  mnst  ac-  - 
oording  to  them  enable  ds  to  predict  fn- 
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Dohod,  I  cannot  but  6rem  them  to  be 
inoctly  ohaigcable  with  a  fundninental 
muconoeption  o(  the  true  method  of 
Boetal  pbiloiophy.  Tbe  miaconception 
'  '    '  oeing  that  the  order  of 

:h  \re  ma;  be  able  to 
J  the  different  atateg  of 
1  dviliaation  which  history 
)  lis,  even  if  that  order  were 
e  rigidly  uniform  than  it  boa  yet 
/  been  proved  to  be,  could  erer  amount 
^  to  a  law  of  nature.  It  con  only  b« 
KB  einpirioal  law.  The  succession  of 
states  of  the  human  mind  and  of 
bunion  .society  cannot  have  an  inde- 
pendent law  of  ita  tnm  ;  it  must  i3e- 
pend  on  the  psjcbologioBl  and  ethu- 
iugical  laws  which  govern  the  action 
of  circumstances  on  men  and  of  men 
on  cJiT^unutancea.  It  is  couceivsble 
that  those  laws  mrght  be  such,  and 
the  general  circumstances  of  the 
human  race  such,  aa  to  determine  the 

and  society  to  one  given  and  unvary- 
ing order.  But  even  if  the  case  vere 
BO,  it  cannot  be  the  ultimate  aim  of 
science  to  discover  an  empirical  law. 
Until  that  law  could  be  connected 
with  the  peycbological  and  ethologi- 
cal  laws  on  which  it  must  depend, 
and,  by  the  consilience  of  deduction  d 

C'ori  with  historical  evidence,  could 
converted  from  an  empirical  ' 
into  a  scientific  one,  it  conld  ni 
relied  on  for  the  prediction  of  future 
events,  beyond,  at  most,  strictly  ad- 
jacent cases.  M.  Comte  alone,  among 
the  new  historical  school,  has  seen 
the  necessity  of  thus  oonnecting  all 
•  OUT  generalisation  B  from  history  with 
the  laws  of  hnnuui  nature. 

S  4.  But  wliile  it  is  an  imperativo 
rule  never  to  introduce  any  generoli- 
iiation    from   history  into   the  soeiat 
Boienoe  unless  sufficient  grounds  < 
bepointedoutforitinbumannatur  , 
do  not  think  any  one  will  contend  that 
it  would  have  been  possible,  setting 
out  from  the  principles  of  human  r 
ture  and  from  the  general  circii 
stances  of  the  position  of  our  sp«ci< 
tu  determine  d  priori  the  order 


which  human  development  must  take 
place,  and  to  predict,  consequently, 
the  general  facte  of  history  up  to  the 
present  time.     After  the    first  few 


I  of  the  t 


ies,  tbe  i 


generation  by  the 
which  preceded  it  be- 
comes (as  is  well  observed  by  the 
writer  lost  referred  to)  more  and  more 
preponderant  over  all  other  influences ; 
until  at  length  what  we  now  are  and 
lo  ia  in  a  very  small  degree  the  re- 
lult  of  the  universal  circumstances  of 

umstancea  acting  through  the  ori- 
il  qualities  of  our  species,  but 
nly  of  the  qualities  produced  in  us 
by  the  whole  previous  histotr  of  hu- 
manity. So  long  a  series  of  actions 
and  reactions  between  Circunutances 
and  Man,  each  aucceaaive  term  being 
tmposed  of  an  ever  greater  number 
nd  variety  of  parts,  could  not  pos' 
biy  be  computed  by  human  faculties 
■om  the  elementary  laws  which  pni- 
duce  it.  The  mere  length  of  the  series 
would  be  a  sufficient  obstacle,  since  a 
slight  error  in  any  one  of  the  terms 
would  augment  iu  rapid  progreaaion 
at  every  subsequent  step. 

If,  therefore,  the  aeries  of  the  effects 
themselves  did  not,  when  examined 
as  a  whole,  manifest  any  regularity, 
we  should  in  vain  attempt  to  construct 
a  general  science  of  society.  We  must 
in  that  case  have  contented  ourselves 
with  that  subordinate  order  of  socio- 
logical speculation  formerly  noticed, 
namely,  with  endeavouring  to  ascer- 
tain what  would  be  the  effect  of  tJie 
introduction  of  any  new  cause,  in  a 
state  of  society  supposed  to  be  fixed  ; 
a  knowledge  sufficient  for  the  more 
common  exigencies  of  daily  political 
practice,  but  liable  to  foil  in  all  cases 
in  which  the  progressive  movement  of 
society  is  one  of  the  influencing  ele- 
ments ;  and  therefore  more  precarious 
in  proportion  as  the  esse  is  more  im- 
portant Hut  since  both  the  natural 
varieties  of  mankind,  and  the  original 
diversities  of  local  circumstances  are 
much  less  coneiderable  than  tbe 
of  agreement,  there  will  n 
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a  oertain  d^p«e  of  uniformity  In  the 
progtessiire  davejopment  a'  the  apeciea 
and  oE  ita  worki.  And  thn  uniformity 
tends  to  become  greater,  not  lean,  »« 
epcieiy  advances  ;  eince  tlia  evolutian 
of  each  people,  which  is  at  Sret  deter- 
mined exclusively  by  the  nature  and 
circumstances  of  that  pei^B,  is  gra- 
dually brought  under  the  inSuenoe 
(wbidl  becomes  stronj;^  as  civilisa- 
tion advances)  of  tiie  other  nation*  of 
ihe  earth,  uid  of  the  circumstances 
by  which  they  have  been  influenced. 
Hiatoij  accordingly  does,  when  judi- 
ciously examined,  afford  Empirical 
Laws  of  Society.  And  the  [Httblem 
of  general  sociology  is  to  oaoettain 
these,  and  connect  them  with  the  Jaws 
of  human  nature,  by  deductions  show- 
ing that  such  were  the  derivative  laws 
naturally  to  ba  enpeoted  aa  the  oonsu- 
i^uences  of  those  idtimate  ones. 

It  is,  indeed,  hardly  ever  poeEible, 
even  after  history  has  auggested  the 
derivative  law,  to  demonstrate  dpiiori 
that  Budi  was  the  only  order  of  suc- 
cession or  of  co-existence  in  which  the 
effects  could,  cnnaistently  with  the 
la^vs  of  human  nature,  have  been  pro- 
duced. We  can  at  moat  make  out 
tliat  there  were  strong  &  priori  reasons 
fur  expecting  it,  and  (bat  no  other 
order  of  succession  or  co^xiatenca 
would  have  been  so  likely  to  result 
from  the  nature  of  man  and  the  gene- 
ral cirouinstances  of  his  position. 
Often  we  cannot  do  even  Hiis  ;  we 
cannot  ev«n  show  that  what  did  take 
place  was  probable  i  priori,  but  only 
that  it  was  possible.  This,  however, 
7— which,  in  the  Inverse  Deductive 
Method  that  we  are  uow  characteris- 
ing, ia  a  real  process  ot  veriScation,— 
ia  as  indispensable  as  ver^''  '* 
specifio  experience  has  bee 
be,  where  the  conclusion  I 
oMained  by  the  du-ect  waj 
Uon.  The  empirical  laws  1 
result  of  hut 


'imniffioiently  known,  or  imperfectly 
their  elemenba,  and 
adequately  compared 
with  other  instances,  nothing  ia  more 
irobable  than  that  a  wrong  empirical 
aw  will  emerge  instead  of  the  right 
me.  Aocordin^y,  the  most  errone- 
lus  ganeialisations  are  <»ntinnally 
made  from  the  course  of  history  :  not 
only  ia  this  country,  where  hiatoi? 
cannot  y^i  be  said  to  be  at  all  culti- 
vated as  a  science,  but  in  other  coun- 
tries where  it  is  bo  cultivated,  and  by  , 
persona  well  versed  in  it,  The  oalpf 
cheolc  or  corrective  is  oonstai^  verifi- 
cation tn'  psyoholegical  audetliological 
laivs.  We  may  add  to  this,  that  no 
one  but  a  person  competently  skilled 
in  those  laws  is  capablB  of  preparing 
the  materials  forhietorical generalisa- 
tion by  analysing  the  facts  of  histOTyi 
or  even  by  observing  the  social  pheno- 
mena of  bis  own  time.  No  other  will 
be  aware  of  the  comparative  impcit- 
anca  of  different  facts,  nor  consa- 
quently  know  what  facts  to  look  for 
or  to  observe ;  still  less  will  ho  be 
capable  of  estimating  the  evidence  of 
facts  which,  as  ia  the  case  with  most, 
cannot  ba  ascertained  by  direct  <^ 
servation  or  learnt  from  teatjisoayi 
but  must  be  inferred  from  marks. 

£  5.  The  Empirical  Lawa  of  SodetyJ 
are  of  two  kinds ;  some  ais  unifor- 
mitiea  of  co-exiatence,  some  of  aucoei- 
sioD.  Acoording  aa  the  sciencs  is 
Hcd  in  ascertaining  and  verify- 
tie  former  sort  of  uniformities  or 
latter,  M.  Comte  gives  it  the 
title  of  Social  StaUcs  or  of  Sooial 
Dynamics,  conformably  to  the  dis- 
tinction  in    mechanics   between    the 


IS  have 


and  Etill  fewer  by  their  om 
dent  development,  a  higl 
social  progress.  If,  then 
one  or  (wo  of  tJieee  few  ii 
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flxiBiin^  Mnctag  the  different  p&rta  ai 
tbe  locial  organiun  ;  in  other  worda, 
ths  Uieoi7  of  tbe  uiutual  sotioni  sad 
reactioDE  of  contemporaneouB  wcial 
phenomena  |  "  making*  provisionally, 
M  fu'  aa  pouibie,  abatractioDi  for 
•dentiBo  purposei,  of  (hs  fuodtunen- 
tal  movement  which  in  at  all  (imeB 
gradually  modifying  the  irhola  of 
tbem. 

"In  thit  til'at  point  of  view,  the 
proviriona  of  Bociology  will  enable  u< 
to  infer  one  from  another  {aubjeot  to 
ulterior  verification  hy  direct  obeerva- 
tion)  Che  varioui  choracteristia  marks 
of  GBoh  distinct  mode  of  social  ei^ixt- 
ence  ;  in  a  majiner  eeHentially  analo- 
goui  to  what  ii  now  habitually  prac- 
tiiied  in  the  anatomy  oE  the  pbygioal 
body.  This  preliminaiy  aspect,  there- 
fore, of  political  acicnoe,  of  neoesaity 
Bupporaa  that  (contrary  to  the  exist- 
ing habite  of  philoBophem)  each  of  the 
nnmerous  elements  of  the  social  state, 
ceaaingto  be  looked  at  itidepeodeutly 
and  abiolutely,  ehall  be  alvaye  and 
uxduHively  considdted  relatively  to  all 
the  other  elemsnts,  with  the  whole  of 
^vhich  it  is  united  by  mutual  inter- 
dependence. It  would  be  superfluous 
to  iniiet  here  upon  the  great  and  con- 
stant utility  of  this  l>ranch  of  socio- 
logical speculation.  It  is,  in  the  firet 
place,  the  indispenaalile  basis  of  the 
theory  of  aocisl  prt^esi.  It  may, 
iniH^over,  be  employed,  immediately 
and  of  itself,  to  euppty  the  place,  pro- 
visionally at  least,  of  direct  observa- 
tion, which  in  many  cases  ie  not  always 
practicable  for  some  of  tbe  elements 
of  Bociety,  the  real  condition  oE  which 
may,  however,  be  sufficiently  judf^d 
of  by  means  of  tbe  relations  which 
connect  them  with  others  previously 
known.  Tlie  history  of  the  sciences 
may  give  us  tome  notion  of  the  ha- 
bitual importance  of  this  auxiliary 
resource,  by  reminding  UB,  for  ~ 
ample,  how  the  vulgar  errors  of  i 
erudition  oonoeniing  the  pretended 
ooquiretnenta  of  the  ancient  Egyp- 
tiana  in  the  higher  astronomy,  were 


iAvVooably  dissipated  (eveti  before 
sentence  had  been  paeaed  on  them  by 
t  sounder  erudition)  from  tbe  single 
lonaideration  of  the  inevitable  con- 
lection  between  the  general  state  of 
ostciaiomy  and  that  of  abstract  geo- 
metry, then  evidently  in  its  intoacy. 
It  would  be  easy  to  oite  a  multitude 
of  analogoos  cases,  the  character  of 
which  could  admit  of  no  dispute.  Tn 
order  to  avoid  exaggeration,  however, 
it  should  be  remarked  that  these  ne- 
cessary relations  among  the  different 
aspects  of  society  cannot,  from  their 
very  nature,  be  to  simple  and  precise 
that  the  results  obberved  could  only 
have  arisen  from  some  one  ntoda  oF 
mutual  co-ordination.  Such  a  notion, 
already  too  narrow  in  tbe  science  of 
life,  would  be  completely  at  variance 
with  the  Btill  more  complex  oatura 
of  sociological  speculations.  But  thn 
exact  estimation  of  these  limits  si 
variation,  both  in  the  healthy  uid  in 
the  morbid  state,  constitutes,  at  least 
as  much  as  in  the  anatomy  of  tha 
natural  body,' an  indispensable  com' 
plement  to  every  theory  of  Socioloi 
gical  Statics,  without  which  the  in- 
direct exploration  above  spoken  of 
would  often  lead  into  error. 

"This  is  not  the  place  for  methodi- 
cally demonstrating  the  existence  of  a  * 
necoEsary  relation  among  all  tbe  pos- 
sible aspects  of  the  same  social  orga< 
nism  ;  a  point  on  which,  in  principle 
at  least,  there  is  now  little  difference 
of  opinion  among  sound  thinkers. 
From  whichever  of  the  social  ele- 
ments we  choose  to  aet  out,  ws  may 
easily  reci^ise  thU  it  has  always  a 
connecUon,  more  or  less  immediate, 
with  Bill  the  other  elements,  even 
with  those  which  at  first  sight  appear 
the  moBt  indepradent  of  it  Tha 
dynamical  consideration  of  the  pro- 
gressive development  of  civilised  hu- 
manity, affoidB,  no  doubt,  a  still  more 
efficacious  means  of  effecting  this  in- 
lereating  verlfioation  of  the  amitmui 
of  the  social  phenomena,  by  dispUying 
the  manner  in  which  every  change  in 
any  one  part  operates  immediately, 
or  very  speedily,  upon  all  tbe  rest. 
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But  this  indiotion  nay  be  preoeded, 
or  at  all  eTents  iaUovred,  by  a  eonfir- 
mation  of  a  purely  statical  kind  ;  for, 
in  politioi  M  in  mechanioa,  the  com- 
munioatioD  oi  motioD  from  une  object 
to  another  proves  a  connection  be- 
tween them.  Without  descending  to 
the  tainute  interdependence  of  the  diF- 
ferent  branchei  of  aay  one  •cience  or 
tt  not  evident  that  among  the 


rent  n 


well  a 


t  of  the  arts,  there  exists  Buch  a 
^>n,  that  if  the  etato  of  any 
one  weU-niarked  division  of  them  is 
BUfficiently  known  to  us,  wo  can  with 
real  scientifio  assurance  infer,  from 
their  necessary  corrslation,  the  con- 
temporaneoUB  state  of  every  one  of 
the  others  T  By  a  further  extension 
of  this  consideration,  we  may  cou< 
the  necessary  relation  which  e 
between  the  condition  of  the  sciences 
in  general  and  that  of  the  arts  in 
general,  except  that  the  mutui^  de- 
pendence is  less  intense  in  proportion 
as  it  is  more  indirecL  The  same  is 
the  case  when,  instead  o(  consider- 
ing the  af^regate  of  the  social  pheno- 
mena in  some  one  people,  we  examine 
it  simultaneously  in  different  contem- 
poraneous nations,  between  which 
the  perpetual  reciprocity  of  iofiuence, 
especially  in  modem  times,  cannot  be 
contested,  though  the  amieaitu  must 
in  this  case  be  ordinarily  of  a,  less  de- 
cided cbancter,  and  must  decrease 
gradnolly  with  the  affinity  of  the  i 
and  the  multiplicity  of  the  points  of 
contact,  BO  as  at  last,  in  some  cases, 
to  disappear  almost  entirely ;  as,  for 
Bnaniple,  between  Western  Europe 
and  Eastern  Asia,  of  which  the  vari- 
ous general  states  of  society  appear  to 
have  been  hitherto  almost  indepen- 

j™.»  "' another." 

narics  are  followed  by  illus- 
ine  of  the  moat  important, 
lately,  most  neglected,  of 
principles  which,  in  this 
the  social  science,  may  be 
as  established ;  namely, 
y  correlation  between  the 
'emment  existing  in  any 
Jie  contemporuueous  state 


of  civilisation:  a  natural  law  which 
•tamps  tiia  endless  discussions  and  in- 
nnmerable  theories  respecting  fnmis 
of  government  in  the  abstract  as 
fruitless  and  worthless  for  any  other 
purpose  than  as  a  preparatory  treat- 
ment of  materials  to  be  ^tervardt 
nsed  for  the  oonstructioD  of  a  better 
philosophy. 

As  already  remarked,  one  of  the 
main  results  of  the  science  of  social 
statics  would  be  to  ascertain  the  re- 
quisites of  stable  political  union. 
TherB  aie  some  ciicnmstancea  wliicb, 
being  found  in  all  socdetiea  without 
exception,  and  in  the  greatest  decree 
where  the  social  union  is  most  com- 
plete, may  be  considered  (when  psy- 
chological and  ethologioal  laws  con- 
firm the  indication)  as  conditions  of 
the  existence  of  the  complex  pheno- 
menon called  a  State.  For  example, 
no  numerous  society  has  ever  t«en 
held  together  without  laws,  or  nsagea 
equivalent  to  them ;  without  triba- 
nals,  and  an  oi^anised  force  of  soma 
Bolt  to  eiecate  their  decisions.  There 
have  always  been  public  authoridea 
whom,  with  more  or  less  strictness, 
and  in  cases  more  or  less  accurately 
defined,  the  rest  of  the  community 
obeyed,  or  according  to  geneml  opin- 
ion were  bound  to  otwy.  By  follow- 
ing out  this  course  of  inquiry  we  shall 
find  a  number  of  requisites  which  have 
been  present  in  every  society  that  has 
maintained  a  collective  existence,  and 
on  the  cessation  of  which  it  has  either 
merged  in  some  other  society,  or  re- 
constructed itself  on  some  neiv  basis, 
in  which  the  conditions  were  con- 
formed to,  Altiiough  these  results, 
obtained  by  comparing  different  forms 
and  states  of  society,  amount  in  them- 
selves only  to  empirical  laws,  some 
of  them,  when  onoe  su^ested,  are 
found  to  follow  with  so  much  proba- 
bility from  general  laws  of  human 
nature,  that  the  consilience  of  the  two 
processes  raises  the  evidence  to  proof, 
and  the  generalisations  to  the  rank  of 
ientific  truths. 

This  seems  to  be  afflrmable  (for  in- 
ituce)  of  the  cundusions  arrived  at 
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in  the  following  pasaage,  extracted, 
with  Home  alterations,  from  a  criticism 
oa  tlie  negative  philosoph;  of  (be 
eigbtsenth  century,"  and  which  I 
qnote,  though  (as  in  lume  former  in- 
Btances)  from  myself,  because  I  hare 
no  better  way  of  illuBtrating  the  con- 
ception I  hare  formed  of  the  Idnd  of 
theorems  oE  which  lociolt^cal  atatice 
would  eonaiat  :— 

"The  very  first  element  of  the  social 
nnion,  obedience  to  a  goremment  of 
aome  sort,  hoa  not  been  found  so  easy 
a  thing  to  establish  in  the  world. 
Among  a  timid  and  spiritless  race 
like  the  inhabitants  of  the  voat  plains 
of  tropical  countries,  passive  obedience 
may  be  of  natural  growth  ;  though 
even  there  we  doubt  whether  it  has 
ever  been  found  among  any  people 
with  whom  fatoliam,  or,in  otherwonla, 
submiaaion  to  the  preesure  of  circum- 
stances as  a  divine  decree,  did  not 
prevail  aa  a  religious  doctrine.  But 
the  difficulty  ot  inducing  a  brave  and 
warlike  race  to  submit  their  individual 
arbilrium  to  any  common  umpire  haa 
always  been  felt  lo  be  so  great,  that 
nothing  short  of  supematuta!  power 
lias  been  deemed  adequate  to  over- 
come it ;  and  auob  tribes  have  always 
assigned  to  the  first  institution  of  civQ 
society  a  divine  origin.  So  differently 
did  those  judge  who  knew  savage  men 
by  actual  experience,  from  those  who 
had  no  acquaintance  witb  them  ex- 
cept in  the  dviliaod  state.  In  modern 
Europe  itaelf,  after  the  fall  of  the 
lioman  Empire,  to  subdue  tbe  feudal 
onarcby  and  bring  the  whole  people 
of  any  European  nation  into  subjec- 
tion to  government  (though  Christi- 
anity in  the  moat  concentrated  form 
of  its  influence  was  co-cfwrating  in 
the  work)  required  thrice  as  many 
centuriea  as  bave  elapsed  since  (h^ 

"Now  if  these  philosofdiera  had 
known  human  nature  under  any  other 
type  than  that  ot  their  own  age,  and 
of   tbe  particular  classes  of   society 


among  whom  they  lived,  it  would 
hare  occurred  (o  them,  that  wberavec 
tbia  habitual  aubmiaaion  to  law  and 
government  baa  been  firmly  and  dur- 
ably establiahed,  and  yet  the  vigour 
and  maolineBS  of  character  which  re- 
sisted its  establishment  have  been  in 
any  degree  preserved,  certain  requi- 
sites have  existed,  obtain  conditions 
have  been  fulfilled,  of  which  the  fol-  ' 
lowing  may  be  regarded  as  the  prin- 

"  First,  there  has  existed,  for  all 
who  were  accounted  dtizens, — (or  all 
who  were  not  slaves,  kept  down  by 
brute  force, — a  system  of  edwMiioR, 
beginning  with  infancy  and  continued 
through  life,  of  which,  whatever  elae  it 
might  include,  one  main  and  incessant 
ingredient  waa  reitraining  diicialine. 
To  train  the  human  being  in  the  habit, 
and  thence  tbe  power,  of  subordinat- 
ing bis  personal  impulses  and  aims 
to  what  were  considered  the  ends 
of  society;  of  adhering,  against  all 
temptation,  to  the  course  of  conduct 
which  those  ends  prescribed  ;  of  con- 
trolling in  himself  all  feelings  which 
were  liable  to  militate  against  those 
ends,  and  encouraging  all  such  as 
tended  towards  them ;  this  was  the 
purpose  to  which  every! outward  mo- 
tive that  the  authority  directing  the 
system  could  commanJ,  said  every  in- 
ward power  or  principle  which  ite 
knowledge  of  human  nature  enabled 
it  to  evoke,  were  endeavoured  to  be 
rendered  instrumentaL  The  entire 
civil  and  military  policy  of  the  ancient 
commonwealths  was  such  a  ayateni  of 
training ;  in  modem  nationa  its  place 
has  been  attempted  to  be  supplied, 
principally,  by  religious  teaching. 
And  whenever  and  in  proportion  aa 
the  strictness  of  the  restraining  dis. 
cipline  waa  relaxed,  the  natural  ten. 
dency  of  mankind  to  anarchy  reag. 
Bcrted  itself ;  the  state  became  dis- 
organised from  within ;  mutual  con- 
Sict  for  selfiah  ends  nentralised  the 
enei^BB  which  were  required  to  keep 
up  the  contest  a^inst  natural  causes 
of  evil ;  and  tbe  nation,  after  a  longer 
or  briefer  interval  of  progressive  de- 
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eline,  becaina  either  the  >Uve  of  a 
deipotiam,  or  the  prsy  of  a  foreign 

"The  second  condition  of  pennv 
nent  political  toaiety  hH  besn  toand 

lo  b«  the  sxiBtence,  in  lome  form  or 
other,  of  the  feeling  of  allegiance  or 
loyalty,     Thta  feeling  may  vary  in  ita 


•  bJKI 


partienlar  form  of  govei 
whether  in  a,  damocraoy  or  in  a  mon- 
archy, its  eeeence  ie  always  the  same, 
viz.  that  there  be  in  the  ooiutitutlnD 
of  the  state  lomelhing  which  is  settled, 
something  permanent,  and  not  to  be 
called  in  queation ;  ■omething  which, 
by  general  agreement,  has  a  right  to 
be  where  rt  is,  and  to  be  secure 
against  disturbance,  whatever  else 
may  change^  This  feeling  may  attach 
itself,  a*  among  the  Jewa,  (and  in  moat 
of  the  commonwealths  of  antii^uity, ) 
to  a  common  God  or  gods,  the  proteo- 
to™  and  guardiana  of  their  Btate.  Or 
it  may  attach  itself  to  certain  penons, 
who  are  deemed  to  be,  whether  by 
divine  appointment,  by  long  preaciip- 
tion,  or  by  the  general  recognition  of 
their  saperiw  capacity  and  worthiness, 
the  ri^tful  guide*  and  guardians  of 
the  leit.  Or  it  may  connect  itself 
with  laWB  ;  with  nnoiant  liberties  or 
ordinances.  Or,  finally,  (and  this  is 
the  only  shape  in  which  the  feel- 
ing is  likely  to  esist  hereafter,)  it 
may  attach  itself  to  the  principles 
of  individual  freedom  and  political 
and  social  equality,  as  realised  in  in- 
Htitutions  which  as  yet  exist  nowhere, 
or  exist  only  in  a  rudimentary  state. 
But  in  all  political  societies  which 
have  had  a  durable  existence  there 
has  been  some  fixed  point,  something 
which  people  agree  in  holding  sacred  ; 
which,  wherever  freedom  of  dlscua- 
sion  was  a  recognised  principle,  it  was 
of  course  lawful  to  contest  in  theory, 
but  which  DO  one  could  either  fear  or 
hope  to  see  shaken  in  practice  ;  which, 
in  short  (except  periiapa  during  some 
temporary  crisis)  was  m  the  common 
estimation  placed  beyond  discussion. 
And  the  neoessity  of  this  may  easily 
be  mod*  evident.     A  stats  never  io. 


nor,  until  mankind  are  vastly  im- 
proved, can  bops  to  be,  for  any  long 
time  exempt  from  internal  dissension ; 
for  there  neither  is  nor  ever  has  been 
any  state  of  society  in  which  collisionB 
did  not  ocoin  between  the  immediate 
interests  and  passions  of  powerful  seo- 
tions  of  the  people.  What,  then,  en- 
ables nations  to  weather  these  storms, 
and  pass  through  turbulent  times  with- 
out any  permanent  weakening  of  the 
securities  for  peaceable  existence  f 
Precisely  this— that  however  impor- 
tant the  interests  about  which  men  fell 
out,  the  conflict  did  not  affect  the 
fundamental  principle  of  the  systsni  of 
social  union  which  happened  to  exist, 
nor  threaten  large  partions  of  the  com- 
munity with  the  subversion  of  that  on 
which  they  hod  built  their  calcula- 
tions, and  with  which  their  hopes  and 
aims  had  become  identified.  But  when 
the  questioning  of  these  fundamental 
principles  is  (not  the  occasional  dis- 
esae  or  salutary  medicine,  but)  ths 
habitual  condition  of  the  body  politic, 
and  when  all  the  violent  aaimoaities 
are  called  forth  which  spring  natu- 
rally from  such  a  situation,  the  state  is 
virtually  in  a  pceition  of  civil  war, 
and  can  never  long  remain  free  from 
it  in  act  and  fact. 

"The  third  essential  condition  of 
stability  in  political  society  ie  a  strong 
and  active  principle  of  cohesion  among 
the  membeis  of  the  same  community 
or  state.     Ws  need  scarcely  say  that 


vulgar  sense  of  the  term  ;  a  senseless 
antipathy  to  foreigners ;  indtfferenca 
to  the  general  welfare  of  the  bumao 
race,  or  an  mijust  preference  of  the 
supposed  interest  of  our  own  country ; 
a  cherishing  of  bad  peculiarities  hn- 
causa  they  are  national,  or  a  rcfustd 
U)  adopt  what  has  been  foimd  good  by 
other  countries.  We  mean  a  prindpU 
of  sympathy,  not  of  hostility;  of  union, 
not  of  separation.  We  mean  s  feeling 
of  common  interest  among  those  who 
live  under  the  same  govemment,  and 
are  contained  within  the  same  natural 
or  historical  boundaries.  We  mean, 
that  one  pact  of  the  omuiiiunity  do 
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not  eonaider  tbsmielves  &a  fure>g;nfers' 
with  r^ard  to  another  pwt ;  that 
tfaey  let  a  value  on  tbeir  oonnection— 
feel  tJiat  they  are  oos  people,  that 
their  lot  it  cast  together,  that  evil  to 
any  of  their  feUov-countrymen  ia  evil 
to  theouelves,  and  do  not  desire  sel- 
fiahly  to  fiee  themaeWes  from  their 
■hare  of  any  oommon  inconvenience 
by  levering  the  connection.  How 
ttrong  this  feeling  was  iu  thcae  ancient 
eomnuMiwealtlu  which  attained  any 
durable  greatness  every  one  knows. 
How  hi^ily  IU>me,  in  spite  of  all  her 
tyranny,  succeeded  in  establishing  the 
feeling  of  a  common  country  among 
the  provincea  of  her  vast  and  divided 
empire,  will  ^pear  when  any  one  who 
has  given  due  attention  to  the  subject 
shall  take  the  trouble  to  point  it  out. 
In  modern  tlmea  the  countries  which 
]iave  had  that  feeling  in  the  Btrongeet 
degree  have  been  the  moat  powerful 
countries;  England,  Franca,  and,  in 
proportion  to  their  territory  and  re- 
sources, Holland  aiul  Switierland  ; 
while  England  in  her  connection  with 
Ireland  is  one  of  the  most  signal  ex- 
amples of  the  consequences  of  ita  ab- 
«ence.  Every  Italian  Imows  why  Italy 
is  under  a  foreign  yoke ;  every  Ger- 
man knows  what  maintains  deapotiam 
in  the  Austrian  empire  ;*  the  evila  of 
Spain  Sow  aa  much  from  the  absence 
Df  nationality  ammg  the  Spaniards 
ihemselvea  as  from  the  presence  of  it 
in  their  celatious  with  foreigners : 
-while  the  completeet  illiutratioo  of  all 
is  aSordt^d  by  the  republics  of  South 
America,  where  the  partes  of  one  and 
the  aame  atats  adhere  k>  slightly  to- 
gether, that  no  sooner  does  any  pro- 
vince think  itself  aggrieved  by  the 
-gtneral  government  than  it  proclaims 
itself  a  aepamte  natioo," 

.  J  6.  While  Uie  derivative  lawi  of 
social  statici  are  ascertained  tiy  ana- 
lysing different  states  of  society,  and 
comparing  them  with  one  another, 
without  regard  to  the  order  of  their 
«uoceseioii,  the  consideration  uf  the 

'.  '(Written  and  SrstpuUMied  la  1S40.) 


euoceau  ve  ord«r  Is,  on  the  Contrary,  pre- 
dominant in  the  study  of  social  dyna- 
mics, of  which  the  aim  is  to  observe 
and  eicpIalD  the  Be<|uenoea  of  social 
conditions.  This  branch  of  the  aoaai 
science  would  be  as  complete  bb  it 
can  be  made  if  every  one  of  the  lead- 
ing geueral  circumatancea  of  each 
feneration  were  traced  to  its  causes 
m  the  generation  immediately  pre- 
ceding. But  the  eoniewm  is  ho  com- 
plete (eapecially  in  modem  history) 
that,  in  the  tiluition  of  one  generation 
and  another,  it  is  the  whole  which 
produces  the  whole,  rather  than  any 
part  a  part.  Little  progrtsa,  there- 
fore, can  be  made  in  eatablishtng  the 
filiation  directly  from  laws  of  human 

tained  the  immediate  or  derivative 
laws  according  to  which  social  states 
generate  one  another  as  society  ad- 
vanoea— the  axumnia  media  of  Gene- 
ral Sociology. 

The  empirical  laws  which  are  most 
readily  obtained  by  generalisation 
from  history  do  not  amount  to  this. 
They  are  not  the  "  middle  principles  " 
themselves,  but  only  evidence  towards 
the  establishment  of  such  principles. 
They  consist  of  certain  general  ten- 
dencies wliich  may  be  peroeived  in 
society ;  a  progressive  increase  of  some 
social  elements  and  diminution  of 
others,  or  a  gradual  change  in  tlie 
general  character  of  certain  elements. 


It  is 


i,for  ii 


:i«ty  advances,  mental  tend  more 
and  more  to  prevail  over  bodily  quali- 
ties, and  masses  over  individuals ; 
that  the  occupation  of  all  that  portion 
of  mankind  who  are  not  under  ex- 
ternal restraint  is  at  first  chiefly 
.military,  but  aocdety  becomes  pro- 
gressively more  and  more  engrossed 
with  productive  pursuits,  and  the 
military  spirit  gradually  gives  way 
to  the  industrial ;  to  which  many 
similar  tmtha  might  be  added.  And  ^ 
with  generalisations  of  this  descrip- 
tion ordinary  inquirers,  even  of  tlie 
historical  school  now  predominant  on 
the  Continent,  are  satisfied.  But 
these  and  all  such  results  are  still  at 
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ton  great  a  dtat&nce  from  the  elemen- 
tary  law*  of  hamBa  nature  on  wfalch 
they  depend, — too  many  linki  ial«r- 
vene,  and  the  ooncunence  of  cauiea 
at  each  link  ie  for  too  complicated,- — 
to  enable  these  propoeitions  to  be  pre- 
■ented  u  direct  corollaries  from  those 


pineal  laws,  applicable  only  within 
the  bounds  of  actuid  obeerratioii, 
■without  any  means  of  determining 
their  real  limits,  and  oE  judging 
whether  the  changes  which  have 
hitherto  been  in  progress  are  destined 
to  continue  indefiaitely,  oc  to  termi- 
nate, or  even  to  be  levened. 

§  7.  In  Older  to  obtain  better 
pirical  laws,  we  must  not  rest  satisfied 
with  noting  the  progressive  changes 
which    manifest    themaelves   in    the 

Xrate  elements  of  society,  and  in 
:h  nothing  ia  indicated  but  the 
relation  of  fragments  of  the  effect  to 
corresponding  fragments  of  the  cause. 
It  is  necessary  to  combine  the  statical 
view  of  social  phenomena  with  the 
dynamical,  considering  not  only  the 
progressive  changes  of  the  different 
elements,  but  the  contemporaneous 
condition  of  each,  and  thus  obtain 
empirically  the  law  of  cocreepondence 
not  only  between  the  simultaneous 
states,  but  between  the  simultaneous 
changes,  of  those  elements.  This  law 
of  correspondence  it  is  which,  duly 
verified  d  pi'wri,  would  become  the 
Teal  scientific  derivative  law  of  the 
development  of  humanity  and  human 

In  the  difficult  process  of  observa- 
tion and'  comparison  which  is  here  re- 
quired, it  would  evidently  be  a  great 
aasisbuice  if  it  ahould  happen  to  be 
the  fact  that  some  one  element  in 
the  complex  existence  of  social  man  it 
pre-eminent  over  all  others  as  the 
prime  agent  of  the  social  movement 
For  we  could  then  taJte  the  progress 
of  that  one  element  as  the  central 
chain,  to  each  successive  link  of  which 
the  corresponding  links  of   all  the 


other  pn^ressiuns  being  appended, 
the  succession  of  the  facts  would  by 
this  alone  be  presented  in  a  kind  of 
■pontaneoni  OTder,  far  mor«  nearly 
approaching  to  the  real  order  of  their 
filiation  than  conld  be  obtained  by 
any  other  merely  empirical  process. 

Now,  the  evidence  of  history  and 
that  of  human  nature  combkie,  by  a 
striking  instance  of  consilience,  t<» 
show  that  there  really  is  one  social 
element  which  is  thus  predominant, 
and  almost  paronionnt,  among  the 
agents  of  the  social  progression.  Thla 
is  the  state  of  the  speculative  faculties 
of  mankind,  including  the  nature  of 
the  beliefs  which  by  any  means  thej 
havearrivedatconcemingthemselvea  . 
and  the  world  by  which  tiusj  are  aur- 


inded. 

It  would  be  a  great  errtn',  and  one 
very  little  likely  to  be  committed,  to 
assert  that    speculation,    intellectual 

the  more  powerful  propensities  of 
human  nature,  or  holcl  a  predominat- 
ing place  in  the  lives  of  an^,  save 
decidedly  exceptional,  individoals. 
But,  notwithstanding  the  relative 
weiJcnesB  of  this  principle  among 
other  sociological  agents,  its  influence 
is  the  main  determining  cause  oE  the 
social  progreBB  ;  alt  the  other  disposi- 
tions ol  our  nature  which  contribute 
i'beini 

share  of  the  work.  Thus  (to  tuce  the 
most  obvious  case  first)  the  impelling 
force  to  most  of  the  improvements 
effected  in  the  arts  of  life  is  the 
desire  of  increased  material  comfort ; 
but  as  we  con  only  act  upon  external 
objects  in  proportion  to  our  knowledge 
of  them,  the  state  of  knowledge  at  any 
time  is  the  limit  of  the  industrial  im- 
provements possible  at  that  time  ;  and 
the  prcgress  of  industry  must  fiJIow, 
and  depend  on,  the  progress  of  know- 
ledge. The  same  thing  may  be  shown 
to  be  true,  though  it  is  not  quite  so 
obvions,  of  the  progress  of  the  fine 
arts.  Further,  as  the  strongest  pro- 
pensities of  uncultivated  or  half -culti- 
vated humsn  nature  (being  the  ponlj 
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Belftgh  nnts,  and  t1ic«e  nt  a  sympa- 
tbutio  character  whiuh  partake  most 
of  the  nature  of  Eefiahiieag)  evidenUy 
tend  in  themeelvea  to  disunite  man- 
kind, not  to  nnlte  them,^ — to  moke 
them  rii'ala,  not  confedentea  ;  social 
euBtence  is  only  possible  b;  a  disctp- 
liDing  of  thoBe  more  powarful  pro- 
penaitiea,  which  conBiata  in  Bubonii- 
nating  them  to  a  conunon  iTsteui  of 
opiDions.  The  degtee  of  this  Bub- 
ordination  in  the  measuie  of  the  com- 
pleteness of  the  social  union,  and  the 
nature  of  the  common  opinions  de- 
termines ita  kind.  But  in  order  that 
mankind  Bbould  conform  their  actions 
to  any  Bet  of  opinions,  these  opinions 
must  exist,  niiist  be  believed  by  them. 
And  thus,  the  state  of  the  apecuUtive 
faculties,  the  character  of  the  pro- 
poaitiona  assented  to  by  tbe  intellect, 
CBsentially  determines  the  moral  and 
political  state  of  the  community,  as 
we  have  already  seen  that  it  deter- 
mines the  phyaicaL 

These  conclusions,  deduoad  from 
the  laws  of  human  nature,  are  In 
entire  accordance  with  the  general 
facts  of  history.  Every  coDsiderable 
cbanga  historically  known  to  ua  in 
the  condition  of  any  jxirtion  of  man- 
kind, when  not  brought  about  by  ex- 
ternal force,  has  been  preceded  by  a 
change  of  proportional  extent  in  the 
Btate  of  their  knowledge  or  in  their 
prevalent  beliefs.  A«  between  any 
given  state  of  speculation  and  the 
correlative  state  of  everything  else,  it 
was  almost  always  the  former  which 
first  showed  itself  ;  though  the  effects, 
no  doubt,  reacted  potently  upon  the 
Every  considerable  advance 


civilisal 


conflict,  it  has  had  for  its  precursor  a 
great  change  in  the  opinions  and 
modes  of  thinking  of  society.  Poly- 
theism, Jodaiam,  Chrjatianity,  Pro- 
testantism, the  critical  philosophy  of 
modem  Europe,  andits  positive  science 
~-^each  of  these  has  beca  a  primary 


'as  but  secoadarily  ii 
laking  thtm,  each  of  them  (so  far  ai 
L  be  assigned  for  its  ex 


ce)  t 


ing 


ainly  a 


the  practical  life  of  the 
period,  but  from  the  previous  state  of 
belief  and  thought.  The  weakness  of 
the  speoolative  propensity  in  mankind 
generally  has  not,  therefore,  prevented 
the  progress  of  speculation  from  gov- 
erning that  of  society  at  large ;  it 
has  only,  and  too  often,  prevented 
prngress  altogether,  where  the  intel- 
lectual progression  has  come  to  an 
early  stand  for  want  of  sufiiciently 
favourable  dTOumstances.  / 

From  this  accumulated  evidence,'' 
we  are  justiiied  in  concluding  that 
the  order  of  human  piDgression  in  all 
respects  will  mainly  d^nd  on  tbe 
order  of  prt^^'ession  in  the  intellectual 
convictions  of  mankind,  that  is,  on 
the  law  of  the  guoceaaive  tranatorma- 
tions  of  human  opinions.  The  ques- 
tion remains,  whether  this  law  can  be 
determined,  at  first  from  history  as 
an  empirical  law,  then  converted  into 
a  scientific  theorem  by  deducing  it 
dpnori  from  the  prinoiplee  of  human 
nature.  As  the  progress  of  know- 
ledge and  the  changes  in  the  opinions 

fest  themselves  in  a  well-defined 
manner  only  at  long  intervals,  it 
cannot  be  expected  that  the  general 
order  of  sequence  should  be  discover- 
able from  the  eiamination  of  less 
than  a  very  considerable  part  of  the 
duration  of  the  social  progress.  It 
is  necessary  to  take  into  considera- 
tion the  whole  of  past  time,  from  the 
first  recorded  condition  of  the  human 
race,  to  the  memorable  phenomena  of 
the  last  and  present  generations. 

S  8.  The  investigation  which  I  have 
thus  endeavoured  to  characterise  has 
been  systematically  attempted,  up  to 
the  present  time,  by  M.  Comte  done. 
His  work  is  hitherto  the  only  known 
example  of  tbe  study  of  social  pheno- 
,  mena  aooordlng  to  thla  conception  of 
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the  Hiatorical  Method.  Without  dls- 
cuHing  here  the  worth  of  hin  conclu- 
■ionB,  tau\  aapecially  of  his  pradictinna 
and  recommendaUims  with  respect  to 
the  Future  of  enciety,  which  appear 
to  me  grently  inferior  lu  vijuu  to  his 
Appreciation  of  the  Fast,  I  ihall  con- 
fine myself  to  mentioning  one  impor- 
tant generalUatlon,  which  M.  Comte 
regat^  » the  f  iindjinieiital  law  of  tbs 

iitogreas  of  huniBD  knowledge.  SpecQ- 
Rtjon  be  oonoeivee  to  have,  ud  every 
■ubject  of  human  inquiry,  three  sno- 
cesiive  stages ;  in  the  first  of  which 
it  tends  tn  ex[jam  the  phenomena  by 
■upernatur^  i^lencies,  in  the  second 
by  metaphysical  abitractiona,  and  in 
the  third  or  final  state  confines  itself 
to  ascertaining  tfauir  laws  of  gncoes- 
■ion  and  similitude.  This  generalisa- 
tion appears  to  me  to  have  that  high 
degree  of  aoientifia  evidi;nce  which  is 
derived  from  the  concurrence  of  the 
indications  of  history  with  the  pro- 
babilities derived  from  the  constitu^ 
tion  of  the  human  mind.  Mor  oould 
it  be  easily  conceiTed,  from  the  mere 
enunciation  of  such  a  prcqMisition, 
what  a  flood  of  light  it  lets  in  upon 
the  whole  course  of  liistory,  when  its 
consequences  are  traced,  by  oonnect- 
ing  with  each  of  the  tbiee  states 
of  human  Intellect  which  It  distin- 
guishes, and  with  oaoh  luocessive 
modification  of  those  three  states, 
the  correlative  condition  of  other 
social  pheDDDiena.* 

favnumbly  orltfeised' (as  by  Dr.  Whewcll. 

Ita  nsl  import  The  dootrtas  tb^  tbe 
theologlca!  esplanatioo  of  pUeaomBna  ba- 
lODSs  only  to  tin  Infancy  of  our  knowledge 
dI  tb«in,  ouKlit  tioC  to  bs  constmcd  ss  If  it 
WM  tnuitOeat  tu  tbe  usieriiDn  tbut  man. 

th«blDi!T.    Tbis  vita  M,  Comti's  nrtninn  : 
but  it  IS  bv  DO  mcAux  Implied  in  hlB  funds- 
11  tiuii  IH  implied  ii 


D  on  ftdvancod  slato  alhutnan  lma»l 

Tbat  the  flml,  or  p™t! 

no  atbar  Buler  of  tbd  World  will  be 

celvod  by  M.   Comtr  has 

mlBdged  tban  one  wbo  rules  by  nnl- 

misundenilond.  and  th,it,  n 

Uwi,  and  does  Dot  at  lU,  or  does  not 

a    in    very    peculiar    caaea,    produce 

a  by  spedid  inWrpwitions,     Origi- 

Bc^So  'M'h^li*'in'ila° 

polnUd  out  ill  a  /ormer  pla 

a  competent 


But  whdteve 
judges  may  proi 
nrrived  at  by  any  individual  inquirer, 
the  method  now  characterised  is  that 
by  which  the  derivative  lawaof  social  * 
order  and  of  social  pn^ess  must  be 
sought.  By  its  aid  we  may  hereafter 
succeed  not  only  in  looking  far  for- 
ward into  the  future  history  of  tbe 
human  Noe,  but  in  determining  what 
artificial  means  may  be  used,  and  to 
what  extent,  to  ocoelemte  the  natural 
progress  in  so  far  as  it  Is  beneficial  i 
eduented  poraon  rejects  t 

whkb  the  *"  " 
hough  a. 


_.f  pheuon 

vs  have  been  tuUy  sfecer 


point  of  K 

iiTiug  hU   phei 

idenoFLaw 

nin  and  sioi- 

BhlDs,  famiu 

°n.1dn£ri^*b^ 

,  Tioloiy  and 

dil^l.  deat 

eaHblohtb. 

.."KS5^ 

hb^ner^°l 

M,  Comle-i 

^O^^Um 

Dr.  Whew 

11  equally  mlsu 

Comto's  do(. 

riua'r.ia^rtiiJK 

ho  aodond  or 

Comte  iMd  not  mean  thai  "diKUadotis 
Doi^ceruiug  Ideaa  "  are  Urolted  to  an  early 

ontera  into  the  positive  alaeo.  (WiliuoBly 
tf  Siirotny.  p.  9>6  et  aiij.)  In  aU  H. 
LJuute's  ipucuhitlous  aazDucbsiJeaeUlAld 
on  the  process  of  ciearitiA  up  our  cencep- 

When  H.  Comta  epealcs  of  tbe  metaphysical 
•taEa  of  ipeeuUtion,  he  means  tbe  stage  ill 
wliLh  men  apoait  ol  "  Katui*  "  and  otber 
nbBtractloDS  as  K  tiicy  wi^rc  naUve  lorces, 
producing  eSerts ;  wfion  Nalora  Is  said  W 


1  AS  Diplanatioue  of  pbenc 
u  the  qiialitlefl  of  things  wcr 
ir  real  enUtlei  dwelling  In  ili 
rilit  the  phenonieniL  of  livln 
.  tbouebt  to  ba  auounted  fc 
vital  force;"  wboi 


phyJttcM  cxplnnatLon  of  pheocmen^  eqoaliy 
wltb  tbs  tliealegiul,  gives  way  belon  tli* 
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to  compenUite  for  whutever  maj  be 
Its  inherent  inconTenienoes  or  disad- 
vnnlagei,  and  to  guard  ngainet  the 
danj^re  or  accidents  to  which  our 
species  is  expoged  from  the  neceisnn' 
incidents  of  its  pri^resaion.  Such 
practical  instructions,  founded  on  the 
highent  branch  of  speculative  socio- 
logy, will  form  the  noblest  and  most 
beneficial  portion  of  the  Political  Art. 

That  of  this  aoienca  and  art  even 
the  foundations  are  bat  beginning  to 
be  laid  is  sufficiently  evident.  But 
the  superior  minds  aro  fairly  turning 
themBelves  towards  that  object.  It 
has  become  the  aim  of  really  sden- 
tlfic  thinkers  to  connect  by  theories 
the  facts  of  universal  history  t  It  is 
acknowledged  tu  be  one  of  the  re(|ui- 
Bites  of  a  general  systeni  of  social 
doctrine  that  it  should  explain,  so 
far  as  the  data  eiiat,  the  main  facta 
of  history  ;  and  i  Philosophy  of  His- 
tory' la  generally  admitted  to  be  at 
onca  the  verification  and  the  initial 
form  of  the  Pbiloeophy  of  the  Pro- 
giess  of  Sodety. 

If  the  endeavours  nov  making  in 
■11  the  more  colttTBted  nations,  and 
beginning  to  be  made  even  in  Eng- 
land, (uauoUy  the  last  to  enter  intc 
the  general  movement  of  the  Euro- 
penn  mind,]  for  the  construction  of  a 
Philosophy  of  History,  ehal!  be  di- 
rected and  controlled  by  those  views 
of  the  nature  of  sociological  evidence 
which  I  have  (rery  briefly  and  iin- 
perfeotly)  attemptfld  to  characterise, 
they  cannot  (all  '~ 


worthy  to  take  its  place,  at  la.rt, 
Among  the  sdenceg.  When  this 
time  shall  come,  no  important  branch 
of  human  affaira  will  be  any  longer 
abandoned  to  empiricism  and  un- 
■detiljfic  surmise ;  the  circle  of  hn- 
man  knowledge  will  be  complete,  and 
it  can  only  thereafter  receive  further 
enlargement  by  perpetual  eipsnsion 
from  witbm. 


CHAPTER  XI. 


I.  The  doctrine  which  the  pre- 
ceding chapters  were  intended  to  en- 
force and  elucidate—that  the  collec- 
tive series  of  social  phenomena,  in 
other  words,  the  course  of  history,  is 
subject  to  general  laws,  which  philo- 
sophy may  possibly  detect— has  been 
familiar  for  generations  to  the  scien- 
tific thinkers  of  the  Continent,  and 
has  for  the  laat  quarter  of  a  century 
paused  out  of  their  peculiar  domain 
into  that  of  newspapers  and  ordinary 
political  discussion.  In  our  own 
country,  however,  at  the  time  of  the 
first  publication  of  this  Treatise,  it 
was  almost  a  novelty,  and  the  pre- 
vailing  habits  of  thought  on  histancat 
Bnbjeets  were  the  very  reverse  of  a 
preparation  for  It.  Bince  then  a  great 
change  has  taken  place,  and  has  been 
eminently  promoted  by  the  important 
work  of  Mr.  Buckle,  who,  with  char- 
acteristic energy,  flung  down  this 
great  principle,  together  with  many 
striking  exemplili cations  of  It,  into 
the  arena  of  popular  discuaaion,  to  be 
fought  over  by  a  sort  of  combatants 
in  the  prenence  of  a  sort  of  specta- 
tors, who  would  never  even  have  been 
aware  that  there  existed  such  a  prin- 
ciple if  they  had  been  left  to  learn 
its  existence  from  the  speculationa  of 
pure  science.  And  hence  has  arisen 
a  considerable  amount  of  controversy, 
tending  not  only  to  make  the  prin- 
ciple rapidly  familiar  to  the  majority 
of  cultivated  minds,  bot  also  to  clear 
it  from  the  confusions  and  misundnc- 
standings  by  which  it  was  but  natural 
that  it  shoi^d  for  a  time  tie  clouded, 
and  which  impair  the  worth  of  the 
doctrine  to  those  who  accept  it,  and 
are  the  stumbling-block  of  many  who 

Among  the  impedimenta  to  the 
general  acknowledgment,  by  thonght- 
ful  minds,  of  the  subjection  of  bia- 
torical  facta  to  sdentific  laws,  tho 
moat  fundamental   continue!  to  ba 
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trine  of  Free  Will,  or.  in  other  words, 
oil  the  deniiil  thnt  the  law  of  invari- 
able Causation  holds  ti'ue  oE  human 
volitiona;  for  if  it  doea  not,  the 
course  of  hiatoiy,  being  the  result  of 
humui  vulitiuaa,  cannot  be  a  subject 
of  scientific  lawB,  aince  the  volitions 
on  which  it  depends  can  neither  be 
foreaeen  nor  reduced  to  any  canon  of 
regularity  even  after  tbty  have  oc- 
curred. I  have  discuBsed  this  ques- 
tion, as  far  as  seemed  suitable  to  the 
occasicD,  in  a  former  chapter,  and 
I  only  think  it  neceaeory  to  repeat 
that  the  doctrine  of  the  Causation  of 
human  acticma,  ioiproperl;  called  the 
doctrine  of  Necessity,  affirms  no  mys- 
teriouB  nexui  or  overruling  fatality  : 
it  asserts  only  that  men's  actions  are 
the  joint  result  of  the  general  laws 
and  circumstances  of  human  nature, 
and  of  their  own  particular  char- 
acters, those  cbaracteiH  again  being 
the  consequence  of  the  natural  and 
nitiGcial  ctraumetances  that  consti- 
tuted their  education,  among  which 

own  conscious  efforts.  Any  one  who 
is  willing  to  take  (if  the  expression 
may  be  permitted)  the  trouble  of 
thinking  himself  into  the  doctrine  aa 
thus  stated,  wilt  find  it,  I  believe,  not 
only  a  faithful  interpretation  of  the  uni- 
versal experience  of  human  conduct, 
but  a  correct  representation  of  the 
mode  in  which  he  liimself ,  in  every  par- 
ticular case,  spontaneously  interprets 
his  own  experience  of  that  conduct. 

But  if  this  principle  ia  true  of  in- 
dividual man,  it  must  be  true  of 
colIiKtive  man.  If  it  is  the  law  of 
human  life,  the  law  must  be  realised 
in  history.  The  experience  of  human 
affairs  when  looked  at  en  matie,  must 
be  in  accordauce  with  it  if  true,  or 
repugnant  to  it  if  false.  The  sup- 
port which  this  rl  potierioi-i  verifica- 
tion affords  to  the  law  ia  the  part  of 
the  case  which  has  been  most  clearly 
and  triumphantly  brought  out  by  Mr. 
Buckle. 

The  tacts  of  statistics,  tince  they 
have  been  made  a  anhject  of  carefal 


recordation  and  study,  have  yielded 
conclusions,  some  of  which  have  beeu 
very  startling  to  persons  not  accus- 
tomed to  regard  innral  actions  aa  sub- 
ject to  uniform  laws.  The  veryeventi 
which  in  their  own  nature  appear 
most  capricioua  and  uncertain,  and 
which  in  any  individual  case  no  at- 
tainable degree  of  knowledge  would 
enable  iia  to  foresee,  occur,  when  oiii- 
eiderable  numbers  are  taken  into  the 
account,  with  a  degree  of  regularity 
approaching  to  mathematical.  What 
act  ia  there  which  all  would  oonsidei 
more  completely  dependent  on  in- 
* '  '  '  racter,  and  on  the  exer- 
idnol  free  will,  than  that 
of  slaying  a  fetlow-cteature  f  Yet 
in  any  lai^  country,  the  number  of 
murders,  in  proportion  to  the  popula- 
tion, varies  {it  has  been  found)  very 
little  from  one  year  to  another,  and 
I  deviates  widely 


What 


stUl 


remarkable,  there  ia  a  airailai 
approach  to  constancy  in  the  propor- 
tion of  these  murdera  annually  com- 
mitted with  every  particular  kind  of 
instrument.  There  is  a  like  npproxi- 
matiou  to  identity,  as  betweeif  one 
year  and  another,  in  the  comparative 
number  of  legitimate  and  of  illegiti- 
mate births.  Tlie  same  tiling  ia  found 
true  of  suicides,  accidents,  and  all  other 
social  phenomena  of  which  the  regis- 
tration is  sufficiently  perfect ;  one 
of  iJie  moat  curiously  illuatrative  ex- 
amples being  the  fact,  ascertained  by 
the  registers  of  the  London  and  Faria 
post-officea,  that  the  number  of  lettera 
posted  which  the  writers  have  foigut- 
^n  to  direct  is  nearly  the  same,  in 
proportion  to  the  whale  number  of 
lettera  posted,  in  one  year  as  in  an- 
other. "  Year  after  year,"  saya  Mr. 
Buckle,  "the  same  proportion  of 
letter-writeia  forget  this  simple  act, 
so  that  for  each  successive  period 
we  can  actually  foretell  the  number 
of  persons  whose  memory  will  fail 
them  in  regard  to  this  trifling,  and, 
as  it  might  appear,  accidental  occur- 

•  Buckle's  IIUKiTy  nf  adluiUian,  I.  jo. 


SCIENCE  OF  HISTORY. 


609 


This  singular  degree  of  regiilnritj 
en  mane,  combined  with  the 
of  irregularity  in  the  caaen  cninponin^ 
the  moss,  is  a,  felicitous  verificatior  ' 
poderiori  ot  the  law  of  cauaation 
its  npplicHtion  to  hiiinnn  conduct. 
Aeauining   the    truth  of    that   law, 


(or  in 


«ault 


3  seta  of  causes.     On  the 
part,   the  general    cirouinatancef 
the  country  and  its  inhabitants  ;  the 
moral,  educational,  economical,  and 
other    influences    operating 
whole  people,  and  constituting  what 
we  term  the  slate  of  civitieation.     On 
the  other  port,  the  great  variety  of 
influences  special  to  the  individual ; 
his  temperament,  and  other  peculia- 
rities of  organisation,  his  parentage, 
habitual  asauciateB,  temptations,  Bjid 
so  forth.     It  we  now  take  the  whole 
of  the  instances  which  occur  within 
sufficiently  large  field  to  exhaust  all 
the  combinations  of  theae  apecial 
fluences,  or,  in  other  words,  to  eli 
Bute  chance  1  and  if  uU  these  instat 
have   occurred   within   such    narj 
limits  of  time  that  no  material  change 
can  have  taken  place  in  the  general 
influences  constituting  the  state  of 
civilisation  of  the  country,  we  may 
be  certun  that  if  human  actions  are 
governed  by  invariable  laws,  the  ag- 
gregate result  will  b«  something  like 
a  constant  (juantity.     The  number  of 
murders  committed  within  that  apace 
and  time  being  the  effect  partly  of 
general  causes  which  have  not  varied, 
and  partly  of  partial  canses  the  whole 
round  of  whose  variations  has  been 
included,  will  be,  practically  apeak- 
itig,  invariable. 

Lltendly  and  mathematically  In- 
variable it  is  not,  and  oould  not  be 
expected  to  be ;  because  the  period 
of  a  year  is  too  short  to  include  all 
the  poBsible  combinations  of  partial 
causes,  while  it  is,  at  the  some  time, 
sufficiently  long  to  make  it  probable 
that  in  some  years,  at  least,  of  evtrry 
series,  there  will  have  been  intro- 
duced new  influences  uf  a  more  or 
lesa  general  character ;    such    as    a 


more  vigorous  or  a  more  relaxed 
police  ;  some  temporary  excitement 
from  political  or  religioua  causes  ;  or 
some  incident  generally  notorious,  of 
a  nature  to  act  morbidly  on  the  ima- 
^nation.  That  in  spite  of  these  un- 
avoidable imperfections  in  the  data, 
there  should  be  so  very  trifling  a 
margin  of  variation  in  the  annual 
results,  is  a  brilUaut  confinnation  of 
the  genecal  theory, 

5  2.  The  same  considerations  which 
thus  strikingly  corroborate  the  evi- 
dence of  the  doctrine  that  historical 
facts  are  the  invariable  effects  of 
causes,  tend  equally  to  clear  that 
doctrine  from  various  misapprehen- 
aions,  the  eiiatence  of  which  has  been 
put  in  evidence  by  the  recent  discus-' 
sions.  Some  pereone,  for  instance, 
seemingly  imagine  the  doctrine  to 
imply,  not  merely  that  the  total 
number  of  murders  committed  in  a  V, 
^ven  space  and  time  is  entirety  the  >^ 
effect  of  the  general  circumstoncea  of 
society,  but  that  every  particular 
murder  is  ao  too  ;  that  the  individual 
murderer  is,  so  to  speak,  a  mere  in- 
strument in  the  hands  of  general 
causes ;  that  he  hinaelf  baa  no  op. 
tion,  or,  if  he  has,  and  chose  to  exer- 
cise it,  some  one  else  would  be  ne- 
cessitated to  take  his  place;  that  if 
an;  one  of  the  actual  murderera 
had  abstained  from  the  crime,  some 
person  who  would  otherwise  have 
remained  innocent  would  have  com- 
mitted an  extra  murder  to  make  up 
the  average.  Such  a  corollary  would 
eert^nly  convict  any  theory  which 
Necessarily  led  to  it  ci  absurdity.  It 
is  obvious,  however,  that  each  parti- 
cular murder  depends,  not  on  the 
general  atate  of  aodety  only,  but  on 
that  combined  with  oausea  Bpe<dat 
to  the  case,  which  are  generally  much 
more  powerful ;  and  if  theae  special 
causes,  which  have  greater  influence 
than  the  general  ones  in  causing  every 
particular  murder,  have  no  influenoB 
on  the  number  of  murders  in  a  given 
period,  it  is  because  the  field  of  obser- 
vation is  so  exteneive  as  to  include 
2  y 
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all  possible  comblnntinns  lA  thsBpecinl 
fiiiUBes  — all  varieties  of  individual 
character  and  individual  temptatiou 
compatible  with  the  general  state  of 
Kooiety.  TliB  coDective  ejtpsriment, 
as  it  ma;  be  termed,  exactly  separates 
the  effect  of  the  general  from  that  of 
the  special  causes,  and  shcwa  the  net 
result  of  the  fomer  ;  bttt  it  declares 
nothing  at  all  respecting  the  amount 
of  influence  of  the  special  causes,  be 
it  greater  or  smaller,  since  the  scale 
of  the  enMriment  extends  to  the 
number  of  oaaes  within  which  the 
effects  of  the  special  causes  balance 
one  another,  and  disappear  in  that 
of  the  general  causes. 

I  will  not  pretend  that  all  the  de- 
tenders  of  tiie  theory  have  alrrays  kept 
their  langoage  freef  roni  this  same  con- 
fusion, and  Iwve  shown  no  tendeflcy  to 
exalt  the  influence  of  general  canees  at 
the  expense  of  speoial.  I  am  of  opi- 
nion, on  the  contrary,  that  they  have 
done  so  in  a  very  great  degree,  and  by 
sodoipg  iiave  encumbered  their  theory 
with  difficulties,  and  laid  it  open  to  ob- 
jections which  do  not  necessarily  affect 
it.  Some,  for  example,  (among  whom 
is  Mr.  Buckle  himself,)  have  inferred, 
or  allowed  it  to  be  supposed  that  they 
inferred,  from  the  regularity  in  the  re- 
currence of  events  which  depend  on 
moral  qualities,  that  the  moral  quali- 
ties of  manldnd  are  little  capable  of 
being  improved,  or  are  of  little  import- 
ance in  the  general  progress  ot  society, 
compared  with  intellectual  or  econo- 
mic causes.  But  to  draw  this  Infer- 
ence la  to  forget  that  the  atatistica] 
tables  from  which  the  Invariable  aver- 
ages are  deduced  were  compiled  from 
facts  occurring  within  narrow  geogra- 
phical limits,  and  in  a  small  number 
of  successive  years ;  that  la, from  afield 
the  whole  of  which  was  under  the  ope- 
ration of  the  same  general  causes,  and 
during  too  short  a  time  to  allow  of 
much  change  therein.  All  moral  causes 
but  those  common  to  the  country  gene- 
rally have  been  eliminated  by  the  great 
number  of  instances  taken  ;  and  tho«c 
whloh  are  common  to  the  whole  oaun- 
tiy  have  not  varied  considerably  in 


the  short  space  of  time  compriBed  in 

the  observations.  If  we  adniit  the 
Buppoaition  that  they  have  varied  j  it 
we  compare  one  age  with  another,  or 

part  of  a  country  with  another,  differ' 
ing  in  position  and  character  as  to  tbe 
moral  elemonts,  the  crimes  oonamitled 
within  a  year  give  no  longer  the  same, 
but  a  widely  different  numerical  ag- 
gregate. AJid  this  cannot  but  be  the  | 
for  Inasmiiob  as  every  single  i 
committed  by  an  individual 
mainly  depends  on  his  moral  qualitiei, 
the  crimes  committed  by  the  entile 
population  of  the  country  must  de- 
pend in  an  equal  d^rse  on  their  col- 
lective moral  qualities.  To  render 
this  element  inoperative  upon  the 
large  scale  it  would  be  neceasajy  to 
suppose  that  the  general  moral  aver- 
age of  mankind  does  not  vary  trom 
country  to  country,  or  ftam  age  to 
age  ;  which  Is  not  true,  and  even  if  it 
were  true,  could  not  possibly  be  proved 
by  any  existing  statistics.  I  do  not  on 
this  account  the  less  t^ee  in  the  opi-  , 
n  ion  of  Mr.  Buckle,  thatthe  intellectual ',  ' 
element  in  mankind,  includmgm  that , 
expresaion  the  nature  of  their  belief^ 
hhe  amount  of  their  knowledge^  and  I 
tba  development  of  their  intelligeno^ 
is  the  predominant  circumstanoein  de- 
termining their  progrete.  But  I  am  of 
this  opinion,  not  lie^use  I  regard  thrar 
moral  or  economical  condition  either 
as  lesB  powerful  or  less  variable  agen- 
cies, but  because  these  are  In  a  great 
degree  the  consequences  of  the  intel- 
lectual condition,  and  are,  in  all  oaae^  ' 
limited  by  it,  as  was  observed  in  the 
preceding  chapter.  The  intellectmd 
changes  are  the  moat  conspicuous 
agents  in  history,  not  from  their 
superior  force,  considered  in  them- 
selves, but  beMuse  practically  they 
work  with  the  united  power  belong- 
ing to  all  three.* 

•lliavebeeBasaaredbyanlntlmsteWeddS. 
of  Mr.  Buckle  that  he  would  not  have  Witt-  I 
held  his  aasent  from  Hwbs  ramarlcB.  and 
that  lie  never  iatflnded  to  afGrm  or  implj 
It  maakind  are  not  progreaslve  In  their 
'rsl  as  well  m  In  their  iiiteltectua)  qoill- 
tlea.  "In  dealingwithhlaprableni,  he  availed 
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^  3.  Tliere  is  another  distinction 
orton  neglected  in  the  discussion  of 
this  subject,  which  it  is  extremely 
pnrtant  to  observe.  The  theory  of  the 
bubjectioQ  of  social  progreai  b 
'Variable  laws  is  often  held  in 
'juDctioa  with  the  doctrine  that  social 
jprt^trosB  cannot  bs  materialiy  influ- 
jenoed  by  the  exertions  of  individual 
persons  or  by  the  acts  of  governm 
But  though  these  opinions  are  often 
held  by  the  same  peisoni,  they 
two  very  different  opinions,  and  the 
confusion  between  them  is  the  eter- 
naUy  recurring  error  of  confounding 
Causation  with  Fatalism.  Because 
wliatever  happens  mill  be  tbe  effect 
of  causes,  human  volitions  among  the 
'rest,  it  does  not  foUovr  that  volitions, 
even  tiioee  of  pecoliar  individuals,  are 
not  of  great  efficacy  as  causes.  If  any 
one  in  a  storm  at  sea,  because  about 
the  same  number  of  persons  in  every 
year  perish  by  shipwreck,  should  con- 
clude that  it  was  useless  for  him  to 
attempt  to  save  his  own  life,  we  should 
call  him  a  Fatalist,  and  should  re- 


propuition  Uiat  muikiad  are  sotuRted 
iii:aiusitirepropdiiBltlBasloiia,"notbecfr 
■udi  is  the  fact,  but  because  it  is  Qecesai 


u  It  it  wutlis  a 


iDtallectutbsde- 


Tho  BsmeMendofMr.BucltleBtatflsthat 

oiiEEemta  Uio  iufluencs  ol  oenanl  at  the 
expense  of  BpecUd  muses,  and  eapedally  at 
tlio  expanse  of  Clie  liiBuBnco  of  Sidivldual 
mbids,  Hr.  Buckle  rssllv  iiitabded  no  more 
than  Co  anrm  empbstlallv  that  the  grasteit 
men  cuDiwt  etteot  gmX  ohangea  iu  humau 
affaira  unless  the  genenl  mind  bn  been  In 
some  consldembledogne  prepared  for  them 
hy  the  general  clreumstaDcoi  of  the  SAe ; 
a  trath  which,  of  course,  no  cme  thinks  of 
denying.  And  thetvcertalnlvarepaasuee 
In  Mr.  Buckle's  writings  whSlispeakofthe 


'martdui 


mind  him  that  tlie  efforts  of  ship- 
wrecked persons  to  save  their  lives  are 
so  far  from  being  immaterial,  that  the 
average  amount  of  those  efforts  is  one 
of  the  causes  on  which  the  ascertained 
annual  number  of  deaths  by  shipwreck 
depend.    However  universal  the  laws 
of  social  development  may  be,  they   ' 
cannot  be  more  nnlveisal  or  more   l 
rigorous  than  those   o£  the  physical    1 
agencies  of  nature ;  yet  human  will 
can  convert  these  into  instruments  of 
its  designs,  and  the  extent  to  which 
it  does  BO  makes  the  chief  difference    , 
between  savages  and  the  most  highly    ' 
civilised  peoj^e.     Human  and  social    I 
facts,   from  their  more  complicated   I 
nature,  are  not  less,  but  more,  modi-  I 
fiable  than  mechanical  and  chemical  J 
facts ;  human  agency,  therefore,  has 
■till  greater  power  over  them.     And 
accordingly,  those  who  muntain  that 
the  evolution  of  sode^  depends  ex- 
clusively, or  almost  exclusively,  on 
general  causes,  always  include  among 
these  the   collective   knowledge  and 
intellectual  development  of  the  race- 
But  if  of  the  race,  why  not  also  of 
some  powerful  monarch  or  thinker,  or    , 
of  the  ruling  portion  of  some  political 
society,   acting   throi^^  its  govern- 
ment f   Though  the  varieties  of  char- 
acter   among    ordinaiy    individuals 
neutralise  one  another  on  any  large  ^ 
scale,  exceptional  individuals  in  im- 
portant positions  do  not  in  any  given 
age  neutralise  one  another ;  there  was 

<t  another  Tbemistocles,  or  Luther, 
..  Julius  Ctesar,  of  equal  powers  and 
contrary  dispositions,  who  exactly 
balanced  the  given  Themiitodes, 
Luther,  and  Cnsar,  'and  prevented 
them  from  having  any  permanent 
effect.  Moreover,  for  aught  that  ^- 
peacs,  the  volitions  of  exceptional 
persons,  or  the  opinions  and  purposes 
of  the  individuaJs  who  at  some  par- 
ticular time  composB  a  government, 
may  be  indispensable  links  in  the 
chain  of  causation  by  which  even  the 
general  causes  produce  their  effects  ; 
and  I  believe  this  to  be  tlie  only 
tenable  form  of  the  theory, 

Ijurd  Macaulay,  in  a  cetelxvted  paa . 
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u^e  of  one  of  his  esrly  essaje,  (let  me 
ftdd  that  it  was  one  which  he  did  not 
himself  choose  to  rsprint,)  eirea  ex- 

Cresuon  to  the  doctrine  of  the  abeo- 
ite  inopentivenees  of  great  men, 
mote  unqualified,  I  should  think,  than 
has  been  given  to  it  by  »ny  writer  of 
equal  abilities.  Ha  compares  them 
to  persons  who  merelj'  stand  on  a 
loftier  hei^t,  and  thence  receive  the 
sun's  rays  a  little  earlier  than  the 
rest  of  the  human  nice.  "The  sun 
illuminates  the  hills  while  it  is  still 
below  the  horizon,  and  truth  is  dis- 
covered by  the  highest  minds  a  little 
before  it  becomes  manifest  to  the 
multitude.  This  is  the  extent  of  their 
superiority.  They  are  the  firat  to 
catch  and  reflect  a  light  which,  with- 
out their  assistance,  must  in  a  short 
time  ba  visible  to  Uiose  who  lie  far 
beneath  them."*  If  this  metaphor 
is  to  be  carried  out,  it  follows  that  if 
there  had  been  no  Newton  the  world 
would  not  only  have  bad  the  New- 
toniui  system,  but  would  have  had  it 
equally  soon,  as  the  sua  would  have 
risen  just  OS  eariy  to  spectators  in  the 
plain  if  there  had  been  no  mountain 
at  hand  to  catch  still  eailier  rays. 
And  so  it  would  be  if  truths,  like  the 
sun,  rose  by  their  own  proper  motion, 
without  human  effort,  but  not  other- 
W  wim-.  I  believe  that  if  Newton  hod 
not  lived,  the  world  must  have  waitod 
for  the  Newtonian  philosophy  until 
there  had  been  another  Newton  or 
his  equivalent.  No  ordinary  man, 
and  no  succession  of  ordinary  men, 
could  have  achieved  it.  I  will  not 
eo  the  length  of  saying  that  what 
Newton  did  in  a.  single  lite  might  not 
have  been  done  in  successive  steps  by 
some  of  three  who  followed  him,  each 
singly  inferior  to  him  in  genius.  But 
even  the  least  of  those  steps  required 
a  man  of  great  intellectual  superiority. 
Eminent  men  do  not  merely  see  the 
coming  light  from  the  hill-top;  they 
mount  on  the  hilltop  and  evoke  it ; 
and  If  no  one  hod  ever  ascended 
thither,  the  light,  in  many  cases, 
■    •  Eaiay  on    Dr^iieu,  lu    UuctUamatit 


might  never  have  risen  npon  the 
plain  at  all.  Philosophy  and  reli- 
gion are  abundantly  amenable  to 
general  causes ;  yet  few  will  doubt 
that  had  there  been  no  Socrates,  no 
Plato,  and  no  Aristotle,  there  would 
have  been  no  philosophy  for  the  next 
two  thousand  years,  nor  in  all  pro- 
bability then ;  and  that  if  there  liad 
been  no  Christ  and  no  St  Paul,  there 
would  have  been  no  Christianity. 

The  point  in  which,  above  all,  the 
influenoe  of  remarkable  individuals  is  ^ 
decisive,  is  in  determining  the  celerity, 
of  the  movement.  In  most  states  (il , 
society  it  is  the  eiistence  of  great  men 
which  decides  even  whether  there 
shall  be  any  progress.  It  is  conceiv- 
able that  Greece,  or  that  Christian 
Eurc^,  might  have  been  prf^ressive 
in  certain  periods  of  their  history 
through  gener^  oMises  only ;  but  if 
there  had  been  no  Mahomet,  would 
Arabia  have  proiluced  Avicenna  or 
Averroes,  or  Coliplis  >■(  Bagdad  or  of 

in  what  manner  and  order  the  pro- 
gress of  mnnkiild  sbiJI  take  place,  if 
it  take  place  at  all,  much  less  depends 
on  the  character  of  individuals.  There 
is  a  sort  of  necessity  established  in 
this  respect  by  the  general  laws  of 
human  nature,  by  the  constitution  of 
the  human  mind.  Certain  truths  can- 
not be  discovered  or  inventions  mad^ 
unless  certain  others  have  been  made 
first ;  certain  social  improvements, 
from  the  nature  of  the  case,  can  onjr 
follow,  and  not  precede,  others.  "ThoV 
order  of  human  progress,  therefore, 
may  to  a  certun  extent  have  definite  ^ 
laws  assigned  to  it ;  while  as  to  its 
celerity,  or  even  as  to  its  taking  place 
at  all,  no  generalisation,  extending  to 
the  human  spedes  generally,  can  pos- 
sibly be  made,  but  only  some  ver; 
precarious  approximato  generalisa- 
tions, confined  to  the  small  portion 
of  mankind  in  whom  there  has  been 
anything  like  consecutive  progress 
within  the  historical  period,  and  de- 
duced from  their  special  position,  or  I 
collected  from  their  particular  history.  | 
Even  looking  to  the  manntr  of  pro- 
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gresB,  the  order  of  succe»eion  o£  sodal 
atat«B,  there  ia  need  of  great  flexi- 
bility in  our  generalisationB.  The 
limitg  of  variation  in  the  pomible 
development  of  sodal,  aa  of  animal 
life,  are  a  subject  of  which  little 
yet  nnderatood,  and  are  one  of  the 
great  problems  in  social  science.  It 
is,  at  all  EVBDtB,  a  fact  that  different 
portions  of  mankind,  under  the  in- 
fluence oF  diffetent  circumstances, 
have  developed  themselves  in  a  more 
or  less  different  manner  and  into  dif- 
ferent forms ;  and  among  these  de- 
termining circumstances,  the  indivi- 
dual character  of  their  great  specn- 
lative  thinkers  or  practical  organisers 
may  well  have  Lttn  one.  Who  can 
tell  how  profoundly  the  whole  Bub- 
Bcquent  history  of  China  may  have 
been  influenced  by  the  individuality 
of  Confucius!  and  of  Sparta  (and 
hence  of  Greece  and  the  world)  by 
that  iif  Lycurgus  ? 

Concerning  the  nature  and  extent 
of  what  a  great  nan  under  favourable 
circumstances  can  do  for  mankind,  as 
well  as  of  what  a  govemt 


are  possible ;  and  every  shade  of 
opinion  on  these  points  is  consistent 
with  the  fullest  recognition  that  there 
are  invariable  laws  of  historical  phe- 
nomena. Of  course  the  degree  of  in- 
fluence which  has  to  be  assigned  to 
these  more  special  agencies  makes  a 
great  difference  in  the  precision  which 
can  be  given  to  the  general  laws,  and 
in  the  confidence  with  which  pre- 
dictions can  be  grounded  on  them- 
iVhatever  depends  on  the  peculiari- 
ties of  individuals,  combined  with  the 
accident  of  the  positions  they  bold,  is 
necessarily  incapable  of  being  tote- 
~  ,   Undoubtedly,  these  casual  com- 


binations might  be  eliminated  like  any 
others  by  t^ing  a  sufficiently  lai^ 
cycle :  the  peculiarities  of  n  great  his- 


torical character  make  their  infli 
felt  iu  bistdry  sometimes  for  several 
thousand  years,  but  it  is  highly  pro- 
hnlile  tliat  they  will  make  no  difference 
lit  all  at  tlie  end  of  fifty  millions. 
Since,  however,  we  cannot  obtain  an 


average  of  the  vast  length  of  limu 
necessaiy  to  exhaust  all  the  possible 
combinations  of  great  men  and  cir- 
onmstances,  as  much  of  the  law  of 
evolution  of  human  affairs  as  depends 
npon  this  average  is  and  remains  in- 
accessible to  us  ;  and  within  the  next 
thousand  years,  which  are  of  consider- 
ably more  importance  to  us  than  the 
whole  remainder  of  the  fifty  ndUions, 
the  favourable  and  unfavourable  com- 
binations which  will  occur  will  be  to 
us  purely  accidentaL  We  cannot  fore- 
see the  advent  of  greatmen.  Thosewho 
introduce  new  speculative  thoughts  or 
great  practical  conceptions  into  the 
world  cannot  have  their  epoch  fixed 
beforehand.  What  science  can  do  is  I 
thia  It  can  trace  through  past  his- 1 
tory  the  general  causes  which,  had  1 
brought  maidiind  into  that  prelimi- 
nary state,  which,  when  the  right  sort  ' 
oE  great  man  appeared,  rendered  them 
accessible  to  his  influence.  If  Uiis 
state  continoes,  experience  readers  it 
tolerably  certain  that  in  a  longer  or 
shorter  period  the  great  man  will  be 
(iruduced,  provided  that  the  general 
circumstances  of  the  country  and 
people  are  (which  very  often  they  are 
not)  compatible  with  his  existence ; 
of  which  point  also  science  can  in 
some  measure  judge.  It  is  in  this 
manner  that  the  results  of  progress, 
except  as  to  the  celerity  of  their  pro- 
duction, can  be,  to  a  certain  extent, 
reduced  to  regularity  and  law.  And 
the  ttelief  that  they  can  be  so  is 
equally  consistent  with  assigning  very 
great,  or  very  little  efficacy,  to  the 
snce  of  exceptional  men,  or  of 
acts  of  governments.  And  the 
may  he  said  of  all  other  acci- 
dents and  disturbing  causes. 

g  4-  It  would  nevertheless  be  a  great 
Tor  to  assign  only  a  trifling  impor- 
tance to  the  ^ency  of  eminent  indi- 
'iduuls,  or  of  govemmenta  It  must 
lot  be  concluded  that  the  influence  of 
Ithcr  is  small  because  they  cannot 
wstow  what  the  gen  eralcircumstancea 
if  society,  and  the  course  of  its  pre- 
.ious  history,  have  not  prepared  it  to 
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receive.  Neither  tlilnkers  nor  govenl' 
menta  effect  all  that  they  intend,  but 
in  compeQuttion  they  often  produce 
impart&nt  reiulti  vhich  they  did  not 
in  the  leait  foreBee.  Great  men  and 
greiiit  actions  are  seldom  wasted : 
they  Bend  forth  a  thousand  unseen 
influences,  more  effective  than  those 
which  are  seen  ;  and  though  nine  out 
of  every  ten  things  done,  with  a  good 
piirpoBe,  by  those  who  are  in  advance 
of  their  age,  produce  no  mate  rial  effect, 
the  tenth  thing  produceseffects  twenty 
tiuiea  an  great  aa  any  one  would  have 
dreamed  of  predicting  from  it  Kven 
the  men  who  for  wuit  of  sufficiently 
favoarable  circumBtances  left  no  im- 
press at  all  upon  their  awn  age  have 
often  been  <rf  Uie  greateet  value  to 
posterity.  Who  could  appear  to  have 
lived  more  entirely  in  v^n  than  Borne 
of  the  early  heretics  ?  They  were 
burnt  or  maasacrcd,  their  writings  ex- 
tirpated, their  memory  anathematised, 
aud  their  very  names  and  eiistanoe 
left  for  seven  or  eight  centuries  in 
the  olwcurity  of  musty  miuiiiscripts^ 
their  hiBlonr  to  be  gathered,  pertiaps, 
only  from  the  sentences  by  which  they 
were  condemned  Yet  the  memory  of 
these  men^men  who  resisted  certain 

E^tensionB  or  certain  dogmas  of  the 
hurch  in  the  very  age  in  which 
tiie  unanimous  assent  of  Christendom 
was  afterwards  claimed  as  having  been 
given  to  them,  and  asserted  as  the 
ground  of  their  authority — broke  the 
chain  of  tradition,  established  a  series 
«f  precedents  for  resistance.  Inspired 
later  Reformers  with  the  courage,  and 
armed  them  with  the  weapons,  which 
they  needed  when  mankind  (vere  bet- 
ter prepared  to  follow  their  impulse. 
To  this  example  from  men  let  us 
add  another  from  governments.  The 
canparatively  enlightened  rule  of 
which  Spain  had  the  ttenefit  during  a 
cODsiderBbie  part  of  the  eighteenth 
centuiT  did  not  correct  the  funda- 
ment«l  defects  of  the  Spanish  people  ; 
and  in  consequence,  though  it  did 
great  teniporarj  good,  so  much  of  that 
good  perished  with  it,  that  it  may 
pUusibly  be  affirmed  to  liftvu  had  no 


permaoant  effect  The  case  has  been 
cited  as  a  proof  hciw  little  govem- 
menta  can  do  in  opposition  to  tba 
causes  which  have  determini^  the 
general  oliaracter  of  the  nation.  It 
does  show  how  muoh  there  is  which 
they  oannot  do  ;  but  not  that  they 
can  do  nothing.  Oompare  what  Spain 
was  at  the  banning  of  that  half  cen- 
tury of  liberal  government  with  ivhat 
she  had  become  at  its  close.  That 
period  fairly  let  in  the  light  of  Euro- 
pean thought  upon  the  more  educated 
classes,  and  itnever  afterwards  ceased 
to  go  on  spreading.  Previous  to  that 
time  the  change  was  in  an  inverse 
direction  ;  oulture,  light,  intellectual, 
and  even  material  activity,  were  tic- 
coming  extinguished.  Was  it  nothing 
to  arrest  this  downward  and  convert 
it  into  an  upward  course!  How  mudi 
that  Charles  the  Third  and  Aranda 
could  not  do  has  been  the  ultimate 
consequence  of  what  they  did  t  To 
that  half  century  Spain  owes  that  she 
has  got  rid  of  the  Inquisition,  that  she 
has  got  rid  of  the  monks,  that  aha  now 
has  parliaments  and  (save  in  excep- 
tional intervals]  a  free  preas,  and  tiie 
feelings  of  freedom  and  cltisenship, 
and  is  acquiring  railroads  and  all  the 
other  constituents  of  material  and 
economioal  progress.  In  the  Spain 
which  preceded  that  era,  there  was 
not  a  single  element  at  work  whicli 
could  have  led  to  these  results  in  any 
length  of  time,  if  the  country  bad 
continued  to  be  governed  as  ft  was 
hy  the  last  princes  of  the  Aiutn'an 
dynasty,  or  if  the  Bourbon  rulers  had 
tieen  from  the  first  what,  both  in 
Spain  and  in  Naples,  thej  l^terwaids 

And  if  a  government  can  do  much, 
even  when-  It  seems  to  liave  done 
titUe,  in  causing  positive  improve- 
ment, still  greater  are  the  issues  da- 
pendent  on  it  in  the  way  of  warding 
off  evils,  both  internal  and  externa^ 
whiidi  else  would  stop  improvement 
altogether.  A  gondor  abad  oounsel- 
lor,  in  a  single  city  at  ft  particular 
crisis,  has  affected  the  whole  suhte- 
quent  fate  of  the  world.    It  is  as  cei- 
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fain  OS  any  contingent  ji 

specting  historical  eventa  cut  be,  that 
if  then  had  been  no  Themiitoolea 
there  would  have  been  no  victory  of 
Salatnia  ;  and  had  there  not,  where 
would  have  been  all  our  eiriliaation  T 
How  different  again  would  bave  been 
the  ieaus  if  Epaminondaa  or  Timo- 
leon,  or  even  Iphicratei,  inatead  of 
Charei  and  Ljuolea,  had  commanded 
at  Chnroneia.  Aa  la  well  laid  in  the 
second  of  two  eaaaja  on  the  Study  of 
History* — in  my  judgment  theaounit- 
est  iind  moat  phUoeophical  prodactjons 
which  the  recent  controvHraiee  on 
this  subject  have  called  forth — his- 
torical science  authorisei  not  abao- 
lute,  but  only  conditional  predictionK. 
General  cauaes  count  for  much,  but 
individual!  also  "  produ^  great 
changes  in  history,  and  colour  it) 
whole  complexiuD  long  after  theii 
death.  ...  No  one  can  doubt  that 
the  Roniaa  republic  would  have  sub- 
sided into  a  military  deapotiam  if 
Juliua  Oseaar  had  never  lived ; " 
(thus  much  was  rendered  practically 
certain  by  general  causes  ;)  "but  ia 
it  at  all  clear  that  in  that  case  Gaul 
would  ever  have  formed  a  province  of 
the  empire  I  Might  not  Varus  have 
lost  hia  three  legions  on  the  banks  of 
tbe  Khona  t  and  might  not  that  river 
have  become  the  fi-ontier  instead  of 
the  Bbine!  Thia  might  well  have 
h^>pened  if  Cteaar  and  Crassua  had 
changed  provinces  ;  and  it  is  surely 
impossible  to  say  that  in  such  an  event 
the  venue  (as  lawyers  say)  of  Euro- 
pean civilisation  might  not  have  boen 
changed.  The  Norman  Conquest  in 
the  same  way  waa  as  much  tbe  act  of 
a  aingle  man  as  tbe  writing  of  a 
neivapnper  article ;  and  knowing  as 
we  do  the  history  of  that  man  and  hia 
family,  we  can  retrospectively  predict 
with  all  but  infallible  certainty  that 
no  other  person''  [no  other  in  that 
age,  I  presume,  is  meant)  "could 
have  ftccoroplieh«d  the  enteiprisc.  If 
it  had  not  been  accompliahed,  is  there 
sny  ground  to  suppose  that  cither 
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onJ.lll  11^1,1 


'    national    character 


ould  have  been  what  they  i 


As  if 


,   the   <  ' 


rked  by  tbe 


Grecian  history,  as  cleared  up  by  Mr. 
Grate,  ia  one  serlea  of  examples  how 
often  events  on  which  the  whole  des- 
tiny of  subsequent  civilisation  turned 
were  dependent  on  the  personal  char- 
acter for  good  or  evil  of  some  one  in-*/^ 
dividual  It  muat  be  said,  hoivever, 
that  Greece  furnishes  tbe  moat  entreme 
example  of  this  nature  to  be  found 
in  histoty,  and  is  a  very  exaggerated 
specimen  of  the  general  tendency.  It 
has  happened  only  that  once,  and  will 
probably  never  happen  again,  that  the 
fortunes  of  mankind  depended  upon 
keeping  a  certain  order  of  things  in 
BKistenoe  in  a  sincle  town,  or  a  country 
Bcaroely  laiger  ^an  Yorkshire  ;  cap- 
able  of  being  ruined  or  saved  by  a 
hundred  causes,  of  very  slight  magni- 
tude in  comparison  with  the  general 
tendenciaa  of  human  affairs.  Neither 
ordinary  accidents  nor  the  characteiH 
of  individuals  can  ever  again  be  so 
vitally  important  as  they  then  were. 
The  longer  our  apeciea  lasts  and  the  \ , 
more  civilised  it  becomes,  the  more, 
aa  Gomte  remarks,  does  the  influence 
of  past  generations  over  the  present, 
and  of  mankind  eti  matae  over  every 
individualin  it,  predominate  over  other 
forces :  and  though  the  course  of  affairs 
never  ceasea  to  be  auaoeptible  of  altera- 
tion both  by  accidents  and  bypersonal 
qualities,  the  increasing  prepond«ance 
of  the  coUective  agency  of  the  species 
over  all  minor  causes  is  constantly 
bringing  the  general  evolution  of  the 
race  into  something  which  deviates 
less  from  a  certain  and  preappointed 
track.  Historical  adenoe,  therefore, 
is  always  becoming  more  possible ; 
not  solely  because  it  Is  better  atudied, 
but  because,  in  every  generation,  it 
becomes  bett«r  adapted  for  study. 
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CHAPTER  Xn, 

or  THI  tOOlO  OF  PRAOTICt,  Oil  AUT  ; 
1    IKOLODmO   MOIAUTI   AMD  POUCT. 

S  I.  In  the  preceding  chaptere  we 
have  endeavourtd  to  chtiractoriBe  the 
present  Bt»te  of  those  >moi]|  the 
branchea  of  knowledge  called  Moral 
which  are  science!  in  the  only  proper 
■tenae  of  the  term,  that  is,  inquiries 
into  the  course  of  nature. 


o  include  under  the 


term  Moral  Knoirledge,  and  even 
(thongfa  improperly)  nnder  that  of 
itonl  Science,  an  inquiry  the  resulta 
of  which  do  not  express  themselves 
in  the  indicative,  but  in  the  impera- 
tive mood,  or  in  periphnwes  equiva- 
lent to  it ;  what  is  called  the  know- 
ledge of  duties,  practical  ethics,  or 
marabty. 

Now,  the  imperative  mood  ia  the 
characteristic  of  art,  as  distinguished 
from  sdence.  Whatever  speaks  in 
rules  or  precepts,  not  in  assertions 
respeoting  matters  of  fact,  is  art;  and 
ethics  or  morality  is  properly  a  por- 
tion of  the  art  corresponding  to  the 
sciences  of  human  nature  and  society.* 

The  Method,  therefore,  of  Ethics, 
can  be  no  other  than  that  of  Art,  or 
Practice,  in  general :  and  the  portion 
yet  uncomjdeted,  of  the  task  which 
WB  proposed  to  ourselves  in  the  con- 
cluding Book  is  to  eharacterise  the 
genend  Method  of  Art,  as  distin- 
guished from  Scdence. 

g  2.  In  all  branches  of    practical 
business,  there  are  cases  in  which  in- 
dividuals are  bound  to  conform  their 
practice   to    a   pre-established   rule, 
while  there  are  others  in  wbich  it  is 
^^t  of  their  task  to  find  or  constru  -^ 
•  rule  by  which  they  are  to  gove 
irconduct.    The  first,  for  exBmp 
he  case  of  a  judge  under  a  defini 
It  Is  almost  s^tpflrBuouB  to  observe,  tl 


written  code.  The  judge  Is  not  called 
upon  to  determine  what  oourse  would 
be  intrinsically  the  most  adviaBble  in 
the  particular  case  in  hand,  but  only 
within  what  rule  of  law  it  falls  ;  what 
the  legislature  has  ordained  to  be  dona 
in  the  kind  of  case,  and  must  there- 
fore be  presumed  to  have  intended, 
in  the  individual  case.  The  method 
must  here  be  wholly  and  excluaively 
one  of  ratiocination  or  syllogism  ;  and 
the  process  is  obviously  what  in  our 
analysis  of  the  syllogism  we  showed 
that  all  ratiocination  is,  namely,  tha 
interpretation  of  a  formula. 

In  order  that  our  illustration  of  the 
opposite  case  may  be  taken  from  the 
same  class  of  subjects  as  the  former, 
we  will  suppose,  in  contrast  with  tho 
situation  .of  the  judge,  the  position 
of  the  legislator.  As  the  judge  has 
laws  for  bis  guidance,  so  the  legis- 
lator has  rules  and  maxims  of  policy  ; 
but  it  would  be  a  manifest  error  to 
Buppoee  that  the  legislator  ia  bound 

as  the  judge  is  bound  by  the  laws, 
and  that  alt  he  has  to  do  u  to  arg^ie 
down  from  them  lo  the  particular 
case,  as  the  judge  does  from  the  laws. 
The  legislator  is  bound  to  take  into 
consideration  the  reasons  or  grounds 
of  the  maxim  ;  the  judge  has  nothing 
to  do  with  those  of  the  law,  except  so 
far  as  a  consideration  of  them  may 
throw  light  upon  the  intention  of  the 
lawmaker,  where  his  words  have  left 
it  doubtful.  To  the  judge,  the  rule, 
once  positively  ascertuned,  is  final ; 
but  Uie  tegi^ator,  or  other  practi- 
tioner, who  goes  by  rules  rather  than 
by  their  reasons,  like  the  old-fa- 
shioned German  tacticians  who  were 
vanquished  by  Napoleon,  or  the  phy- 


,  ■■  contradigtinction  to  tb 
la  Uia  tezli  the  word  Is  used  1 
and,  1  hop^  not  yet  obsolete  se 


hyGoogIc 


LOGIC  OF  PRACTICE  OR  ART. 


617 


stand  to  doctrinea  of  Bcieni.'e  maj  be 
thus  characteriaed.  The  art  proposes 
to  itself  an  end  to  be  attained,  defines 
the   end,   and  hands  it  over  to  the 

Riders  it  ae  B  phenomenon  Or  effect  to 
be  studied,  and  having  investigated 
itB  causes  and  conditions,  sends  it 
back  to  art  with  a  theorem  of  the 
combination  of  circumstances  bj  which 
it  could  be  produced.  Art  then  exa- 
mines these  combinations  of  circum- 
etances,  and  according  as  any  of  them 
human  power,  pro- 


i  the  e 


.inablB   ( 


The  only  one  of  the  _ 
tore,  which  Art  supplies  is  the  original 
major  premise,  which  asserts  that  the 
.  attainment  of  the  gi  ven  end  is  desir- 
able. Science  then  lends  to  Art  the 
proposition  (obtained  by  a  series  of 
induotioua  or  of  deductions)  that  the 
performance  of  certain  actions  will 
attain  the  end.    From  these  premises 


theo 


oncludes  that  the  p 


dfind- 


i 


g  3.  It  deserves  particulai 
that  the  theorem  or  speculati' 
is  not  ripe  for  being  turned  into  a  pre- 
cept until  the  whole,  and  not  a  port 
merely,  of  the  operation  which  be- 
longs to  science  has  been  performed. 
Suppose  that  we  hare  completed  the 
scientific  process  only  up  to  a  certain 
point ;  have  discovered  that  a  parti- 
cular cause  will  produce  the  desired 
effect,  but  have  not  ascertained  all 
the  negative  conditions  which  are 
necessary,  that  is,  all  the  circum- 
stances which,  if  present,  would  pre- 
vent its  productioa  If,  In  this  im- 
perfect state  of  the  scientific  theory, 
we  attempt  to  frame  a  rule  of  art,  we 
)>eriorm  that  operation  prematurely. 
Whenever  any  counteracting  cause, 
overlooked  by  the  theorem,  takes 
jilace,  the  rule  will  be  at  fault ;  T 
'hall  employ  the  means,  and  the  e: 

"Q  not  follow.  No  arguing  from 
*>  the  rule  itself  will  then  help 
\  the  difficulty ;   there  is  d 


;  for  it  but  to  turn  back  and 
1  the  scientific  process  which 
should  have  preceded  the  formation 
of  the  rule.  We  must  reopen  the 
investigation  to  inquire  into  the  re- 
mainder of  the  conditions  on  which 
the  effect  depends ;  and  only  after 
we  have  ascertained  the  whole  of 
these  are  we  prepared  to  transform 
the  completed  law  of  the  effect  into  a 
precept,  in  which  those  cireomstances 
or  combi  nations  of  circu  mstances  whicli 
the  science  exhibits  as  conditions  are 
prescribed  as  means. 

It  is  true  that,  for  tlie  sake  of  con- 
venience, rules  must  be  formed  fiiom 
something  less  than  this  ideally  per- 
fect theory ;  in  the  first  place,  be- 
cause the  theory  can  seldom  be  made 
ideally  perfect ;  and  next,  because,  if 
all  the  counteracting  contingencies, 
whether  of  frequent  or  of  rare  oc- 
currence, were  included,  the  niles 
would  be  too  cumbrous  to  be  appre- 
hended and  remembered  by  ordinary 
capacities,  on  the  common  occasiona 
of  life.  The  rules  of  art  do  not  at- 
tempt to  comprise  more  conditionn 
than  require  to  be  attended  to  in 
ordinary  cases ;  and  are  therefore 
always  imperfect.  In  the  manual 
arts,  where  the  requisite  conditions 
are  not  numerous,  and  where  those 
which  the  rulea  do  not  specify  Ore 
generally  either  plain  to  common  ob- 
servation or  speedily  learnt  from  prac- 
tice, rules  may  often  be  safely  acted 
on  by  persons  who  know  nothing  more 
than  the  rule.  But  irl  the  compli- 
cated affairs  of  life,  and  still  more  in 
those  of  states  and  societies,  rules 
cannot  be  relied  on,  without  Con- 
stantly referring  bock  U>  the  scientihc 
laws  on  which  they  are  founded.  To 
know  what  are  the  practical  contin- 
gencies which  require  a  modification 
o£  the  rule,  or  which  are  alti^ether 

binations  of  circumstances  would  in- 
terfere with,  or  entirely  counteract, 
tlie  cunsequences  of  those  laws  ;  and 
this  can  only  be  learnt  by  a  refereneo 
to  the  theoretic  grounds  of  the  rule. 
By  a  wise  practitioner,  therefore. 
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rules  of  conduct  will  only  be  cnn- 
«idered  aa  proviaionaL  Being  made 
for  ths  most  numerous  cnsen,  or  Cor 


they  point  out  the  nmrner  in  which 
it  will  ba  leut  perilous  to  act,  where 

lysing  the  actual  circumstances  of 
the  ease,  or  where  we  cannot  trmit 
our  judgment  in  eatimatiog  them. 
But  they  do  not  at  all  supersede  ths 
propriety  of  going  through  (when 
oircumstanoes  permit)  the  Boientifio 
process  requisite  for  framing  a,  rule 
from  the  data  of  the  particular  case 
before  us.  At  the  same  time,  the 
common  mle  may  very  properly  serca 
as  an  admonition  that  a  certain  mode 
of  action  has  been  found  by  aurselvea 
and  others  to  be  well  adapted  to  the 
cases  of  most  common  occurrence ; 
BO  that  If  it  be  unsuitable  to  the  case 
in  hand,  the  reaaini  of  its  being  to  will 
be  likely  to  arise  from  some  unusual 


S  4.  The  error  Is  therefore  appa- 
rent of  those  who  would  deduce  the 
line  of  conduct  proper  to  particular 
cases  from  auppoaed  universal  practi- 
cal maxima,  overlooking  the  neoes. 
sity  of  constantly  referring  back  to  the 
principles  of  the  speculativ 


onilrt 


the  specifio  end  which  the  rules  have 

in    view.     How  much   greater  still, 

then,  must  the  error  be  of  setting  up 

such  unbending  principles,  not  merely 

as  universal  rules  for  attuning  a  given 

end,  but  as  rules  of  conduct  generally ; 

ivithout  regard  to  the  possibility,  not 

only  that  some  modifying  cause  may 

prevent  the  attainment  of  the  given 

■'     ■'        lans  which  the  rule  pre- 

that  success  itself  may 

some  other  end,  which 


habitual  error  of  many 
!al  speculators  whom  I 
rised  »a  the  geometrical 
iially  in  France,  where 
from  rules  of  practice 
pie  commodity  of  jour- 


nalism and  politicnl  oratory  ;  jl  mis- 
apprehension of  the  functions  of  De- 
duction which  has  brought  much  dis- 
credit, in  the  eetimatioQ  of  other 
countries,  upon  the  spirit  of  genera- 
lisation so  honourably  characteristic 
of  the  French  mind.  The  common- 
places of  politics,  in  France,  are  largs 
and  sweeping  practical  maxima,  from 
which,  aa  ultimate  premises,  men  rea- 
son downwards  to  particular  Sippli- 
catione,  and  this  they  call  being  logical 
and  consistent.  For  instance,  they  are  ' 


perpetually  arguing  that  such  und 
such  a  measure  ought  to  be  adopte  * 
because   it  is  a  consequence  of   tl 


principle  on  which  the  fonn  of  govern  - 
ment  is  founded ;  of  the  prinoiple  of 
legitimacy,  or  the  principle  of  tho 
sovereignty  of  the  people.  To  which 
it  may  be  answered,  that  if  these  be 
really  practical  principles,  they  must 
rest  on  speculative  grouniis  ;  the  sove- 
reignty of  the  people  (for  example) 
must  be  a.  right  foundation  for  govern- 
ment, because  a  government  thus 
constituted  tends  to  produce  certain 
beneficial  effects.  Inasmuch,  how- 
ever, as  no  government  produces  all 
possible  beneficial  effects,  but  all  ars 
attended  with  more  or  fewer  incon- 
veniences, and  since  these  cannot 
usually  be  combated  by  means  drawn 
from  the  very  causes  which  produce 
them,  it  would  be  often  a  much 
stronger  reeommendaticm  of  soms 
practical  arrangement  that  it  does 
not  follow  from  what  is  called  tho 
general  principle  of  the  government^ 
than  that  it  does.  Under  a  govern- 
ment of  legitimacy,  the  presumption 
is  far  rather  in  favour  of  iustltntionB 
of  popular  origin ;  and  in  a  demo- 
cracy, in  favour  of  arrangements  tend- 
ing to  check  the  impetus  of  popular 
will.  The  line  of  argumentation  so 
commonly  mistaken  in  France  tor 
political  philosophy  tends  to  the  prac- 
tical conclusion  that  we  should  exert 
our  utmiHt  efforts  to  aggravate,  in- 
stead of  alleviating,  whatever  are  the 
characteristic  imperfections  of  the 
system  of  institutions  which  we  prefer, 
under  which  we  happen  to  live. 
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S  S-  The  grounde,  than,  of  every 
rule  of  art  are  to  be  found  intbeorems 
of  BciencH.  An  art  or  *  body  of  art, 
consists  of  the  rules,  together  with  at 
much  of  the  speculative  propositlona 
as  comprises  the  justification  of  those 
rules.  The  cnmpleto  art  of  any  mat- 
ter includes  a.  selection  of  such  a  por- 
tion from  the  science  as  is  necessary 
to  show  on  what  conditions  the  effects 
wliich  the  art  ainis  at  producing  de- 
pend. And  Art  in  general  consists 
of  the  truths  of  science,  arranged  in 
the  most  convenient  order  for  prac- 
tice, instead  of  the  order  which  is  the 
most  convenient  for  thought.  Science 

riups  and  arranges  its  truths  so  as 
enable  us  to  take  in  at  one  view  aa 
much  as  possible  of  the  general  order 
of  the  univerae.  Art,  (hough  it  must 
assume  the  same  general  laws,  follows 
them  only  into  such  of  their  detailed 
consequences  as  have  led  to  the  for- 
mation of  rules  of  conduct,  and  brings 
together  from  parts  of  the  field  of 
science  moat  remote  from  one  another 
the  truths  relating  to  the  production 
of  the  different  and  heterogeneous 
conditions  necessary  to  each  effect 
which  the  exigencies  of  practical  life 
require  to  be  produced.* 

Science,  therefore,  following  one 
cause  to  ita  various  effects,  whUe  art 
traces  one  effect  to  its  multiplied  and 
diversified  causes  and  conditions, 
therr^  is  need  of  a  set  of  intermediate 
scientific  tnitha,  derived  from  the 
higher  generalities  of  science,  and 
destined*to  serve  as  the  generalia  or 
first  principles  of  the  various  arte.  The 
scientific  operation  of  framing  these 
intermediate  principles,  M.  Comte 
characterises  as  one  of  those  results 
of  philo90[diy  which  are  reserved  for 
futurity.  The  only  complete  example 
which  he  paints  out  as  actually  rea- 
lised, and  which  can  be  held  up  as  a 
type  to  be  imitated  in  more  important 
matters,  is  the  general  theory  of  the 


art  of  Descriptive  Geometry,  na  con- 
ceived by  M.  Monge.  It  is  not,  how- 
ever, difficult  to  understand  what  the 
nature  of  these  intermediate  principles 
must  generally  be.  After  framing  the 
most  comprehensive  possible  cimcep' 
tion  of  the  end  to  be  aimed  at,  that 
is,  of  the  effect  to  be  produced,  and 
determining  in  the  same  comprehen- 
sive manner  the  set  of  conditions  ou 
which  that  effect  depends,  there  re- 
mains to  be  taken  a  general  survey  of 
the  resources  which  can  be  com- 
manded for  realising  this  set  of  con- 
ditions ;  and  when  the  result  of  this 
survey  has  been  embodied  in  the  few- 
est and  most  extensive  propositions 
poBsiblo,  those  propositions  will  ex- 
press the  general  relation  between  the 
available  means  and  the  end,  and  will 
constitute  the  general  scientific  theory 
of  the  art,  (rem  which  its  practical 
methods  will  follow  as  corollaries. 

g  6.  Ent  though  the  reasonings 
which  connect  the  end  or  purpose  of 
every  art   with  its   means   belong  to 

lomain  of  Science,  the  definition 
of  the  end  itself  belongs  exclusively  to 
Art,  and  forms  its  peculiar  province. 
Every  art  has  one  first  principle,  or 
general  major  premise,  not  borrowed 
from  science  ;  that  which  enunciates 
the  object  aimed  at,  and  afBrms  it  to 
be  a  desirable  object.  The  builder's^ 
art  assumes  that  it  is  deeirable  lohave 
buildings  ;  architecture,  (as  one  of  the 
fine  arts,)  that  it  is  desirable  to  have 
them  beautiful  or  imposing.  The  hy- 
gienic and  medical  arts  assume,  the 
one  that  the  preservation  of  health, 
the  other  that  the  cure  of  disease, 
are  fitting  and  desirable  ends.  These 
are  not  propositions  of  science.  Pro- 
positions of  sdence  assert  a  matter 
of  fact :  an  existence,  a  co-existence, 

cession,  or  a  resemblance.  The 
propositions  now  spoken  of  do  not  as- 
sert that  anything  is,  but  enjoin  or 
recommend  that  something  should  be. 
They  are  a  class  by  themselves.  A 
proposition  of  which  the  predicate  is 
expressed  by  the  words  ought  or  ihovld 
be,  is  generically  different  from  one 
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wbich  in  eipmtd  hj  U  nt  leiO  he. 
It  \t  tnie  tW,  in  the  largert  wn«e 
M  the  worda,  even  theae  pTopuntimi 
^nnKTt  HUneUihig  u  a  nutter  of  fact. 
iThe  {act  afGniKd  in  them  i*,  that 
the  condoct  reeonuneniled  enatea  in 
th*  Dpoker'a  mind  the  Iteling  of  ap- 
probatinn.  Thia,  however,  does  ucA 
i;u  to  the  button)  of  the  matter,  for 
the  apeaker'a  a(qnnliatioii  la  no  nifli- 
cient  reaaon  why  other  peiiple  fhonlJ 
approve  ;  nor  ought  it  to  be  a  conclu- 
Hive  reawm  even  with  bimaelf.  For 
the  pnrposea  of  practice,  every  one 
tannt  b«  required  to  juntify  hii  appro- 
batkm  ;  and  for  thia  there  is  need  of 
general  premiiea,  detennlning  what 
are  the  proper  objects  of  approbation, 
and  what  the  proper  order  of  prece- 
dence amonjf  those  objecla. 

Thene  general  prKmisea,  together 
with  the  principal  cunciuHiorm  which 
may  be  deduced  from  them,  form  (or 
ratJier  might  form )  a  body  of  doctrine, 
which  is  properly  the  Art  of  Lite,  in 
ita  three  departments,  Morality,  Pru- 
dence or  Policy,  and  jEstheticB  ;  the 
Hight,  the  Expedient,  and  the  B«iuU- 
ful  or  Noble,  in  human  conduct  and 
works.  To  this  art  (which,  in  the 
main,  is  unfortumitely  atill  to  be 
creatisd)  all  other  artA  ore  subordi- 
nate ;  Hince  its  principles  are  thoae 
which  must  determine  whether  the 
Hpttclal  aim  of  any  particular  art  is 
worthy  and  deairable,  and  what  is  ita 
^ace  In  the  scale  of  desirable  things. 
Every  art  ia  thua  a  joint  result  of 
laws  of  nature  disclosed  by  science, 
and  of  the  general  urinciplcs  of  what 
haa  been  called  Teleology,  or  the 
Dootrina  of  Kndai"  which,  borrow- 
ing the  languago  of  the  German  meta- 
physiclana,  moy  altio  be  termed,  not 
improperly,  the  principles  of  Practiual 
H/aaan. 

A  scientific  obaerver  or  reasoner, 
merely  oa  such,  is  not  an  adviser  for 
practlca.     His  port  is  only  to  ahow 


moat  eSectoal.  Whether  the  ends 
themselvea  are  mch  aa  oi^t  to  be 
pnraned,  and  if  bo,  in  what  <uea  and 
to  how  great  a  length,  it  is  no  part  of 
his  buiinen  as  a  cultivator  of  adenee 
to    decide,    and    acience    alone    will 

Id  pnrely  pbynical  science  there  ia 
not  much  temptation  to  asEante  thia 
ulterior  office  ;  bat  thoae  who  treat 
of  fanman  nature  and  society  invari- 
ably claim  it ;  ttiey  always  undertake 
to  say,  not  merdy  what  is,  but  what 
ought  to  be.  To  entitle  them  to  do 
this,  a  complete  doctrine  of  Teleologjr 
is  indispensable.  A  scientific  theory, 
however  perfect,  of  the  aubject-mat- 
ter,  eonaidered  merely  as  part  of  the 
order  of  nature,  can  in  no  degree 
serve  OS  a  Hubetitute.  In  this  reapect 
the  variouB  subordinats  arts  afford  » 
misleading  analogy.  In  them  there 
is  seldom  any  visible  neoessity  for 
ju^fying  the  end,  since  in  general 
Its  desirablGDesB  is  denied  by  no- 
body, and  it  is  only  when  the 
queation  of  precedence  ia  to  be  de- 
cided between  that  end  and  some 
other,  that  the  general  principles  of 
Teleology  have  to  bo  called  in ;  but 
a  writer  on  Morals  and  Folitica  re- 
quirea  thoae  principles  at  eveir  step. 
The  moat  elaborate  and  well -digested 
exposition  of  the  laws  of  succession 
and  co-Rxieteiice  among  mental  or 
Bocial  phenotuenn,  nnd  of  tl)eir  rela- 
tion to  one  auotJier  as  causes  and 
effects,  will  be  of  no  avail  towards 
thu  art  of  Life  or  of  Society,  if  the 
eiida  to  be  aimed  at  by  that  art  are 
left  to  the  vague  suggestions  of  the 
iiUdlectat  ti&i  penaUiu*,  or  are  taken 
for  granted  without  analysis  or  ([uea- 
tionmg. 

S7.  There  is,  then,  h  Philotophia 
Prima  peculiar  to  Art,  as  there  ia  one 
wbich  belongs  to  Science^  There  are 
not  only  tirst  principles  of  Knowledge, 
but  first  principles  of  Conduct  There 
must  be  some  standard  by  which  to 
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detennine  the  gnndneu  nr  Indnena, 
absolute  and  comparative,  of  ends 
or  objects  of  desire.  And  whatever 
that  standard  ie,  tbera  can  be  but 
one ;  for  if  there  were  several  nlti 
mate  principles  of  coodnct,  the  sami 
conduct  might  be  approved  by  one  o 
those  principles  and  condemned  by 
another ;  and  there  would  be  needed 
some  more  general  principle  as  lun^nre 
between  them. 

Accordingly,  writers  on  moral  philo- 
sophy have  mostly  felt  the  necossity 
not  only  of  referring  all  rules  of  con- 
duct, and  all  judgments  of  praise  and 
blame,  to  principles,  but  of  referring 
them  to  some  one  principle ;  some 
rule  or  standard,  with  which  all  other 
rules  of  conduct  were  reijuired  to  be 
consistent,  and  from  which  by  ulti- 
mate coDsequence  they  oould  all  bo 
deduced.  Those  who  have  dispensed 
with  the  assumption  of  such  an  uni- 
versal standard  have  only  been  en- 
abled to  do  so  by  supposing  that  a 
moral  sense,  or  instinct,  inherent  in 
nur  constitution,  informs  us,  both 
what  principles  of  conduct  we  are 
bound  to  observe,  and  also  !n  what 
order  these  should  be  subordinated  to 
one  another. 

The  theoi^  of  the  foundations  of 
morality  is  a  subject  which  it  would 
be  out  of  place,  in  a  work  like  this,  to 
discuss  at  large,  and  which  could  not 
to  any  useful  purpose  be  treated  in- 
ddentally.  I  shall  content  myself 
therefore  with  saying,  tliat  the  doe- 
trine  of  intuitive  moral  principles, 
even  if  true,  would  provide  only  for 
that  portion  of  the  field  of  conduct 
wiiich  is  |>roperly  called  moral.  For 
the  remamder  of  the  practice  of  life 
some  general  principle,  or  standard, 
must  still  be  sought ;  and  if  that 
principle  be  rightly  chosen,  it  will  be 
fonnd,  I  apprehend,  to  serve  quite  as 


Policy,  or  Taste. 

WiUiont  attempting  in  this  place  to 
justify  my  opinion,  or  even  to  define 
the  kind  of  justification  which  it  ad- 
mits uf,  I  merely  declare  my  convic- 


tion, that  the  general  principle  to 
which  all  rules  of  practice  ought  to 
conform,  and  the  test  by  which  they 
should  be  tried,  is  that  of  condudve- 
ness  to  the  happiness  of  mankind,  or 
rather,  of  all  sentient  beings:  inother 
words,  that  the  promotion  of  liappi- 
nesa  is  the  ultimate  principle  of  Theo- 
logy.* 

I  do  not  mean  U,  assert  that  the 
promotion  of  haj^iness  should  be 
itself  the  end  of  all  actions,  or  even 
of  all  rules  of  action.  It  is  the  justi- 
fication, and  ought  to  be  the  con- 
troller, of  all  ends,  but  is  not  itself 
the  sole  end.  There  are  many  virtu- 
ous actions,  and  even  virtuous  modes 
of  action,  (thoogh  the  cases  are,  I 
think,  less  frequent  than  is  often 
supposed,)  by  which  happiness  in  the 
particular  instance  is  sacrificed,  more 
being  produced  than  pleasure, 
conduct  of  which  this  can  be 
truly  asserted  admits  of  justification 
only  liecause  it  can  be  shown  that  on 
the  whole  more  happiness  will  exist 
'  I  the  world  if  feelings  are  cultivated 
'hich  will  make  people,  in  certain 
cases,  regardless  of  happines.  I  fully 
admit  that  this  is  true :  that  the 
cultivation,  of  an  ideal  nobleness  of 
will  and  conduct  should  be  to  in- 
dividual human  laeings  an  end,  to 
which  the  specific  pursuit  either  of 
their  own  happiness  or  of  that  of 
others  (except  so  far  as  included  in 
that  idea)  should,  in  any  case  of  con  - 
flict,  give  way.  But  I  hold  that  tlie  / 
ry  question,  what  constitutes  this  I 
ovation  of  character,  is  itself  t«  be  , 
decided  by  a  reference  to  happiness 
as  the  standard.  Thecharacter  itself 
should  be,  to  tlie  individual,  a  para- 
it  end,  simply  because  the  exist - 
of  this  ideal  nobleness  of  char- 
,  or  of  a  near  approach  to  it,  in 
any  abundance,  would  go  further  than 
all  things  else  towards  making  human 
life  happy,  both  in  the  comparatively 
humble  sense  of  pleasure  and  freedom 
from  pain,  and  in  the  higher  meaning 

'  For  sn  express  discusstoD  nnd  vindlca- 
on  of  tbia  priuoiple,  Eea  tbs  Uttle  (ulumo 
ntltted  Ctiljlarianim. 
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o(  rendering  lifi',  not  what  it  now  u 
ainiiwt  univerMlIy,  puerile  and  insig- 
nificant,  but  suth  as  hainan  beingE 
with  highly  developed  focultieg  can 

g  &  With  thcte  remaiks  we  must 
doae  thii  summary  view  of  the  ap- 
plication  of  the  general  It^o  of 
scientific  Inquiry  to  the  moral  and 
social  dnpsrtraent*  of  Boiencs,  Not- 
withstanding tha  oxtreme  generality 
of  the  principled  at  method  which  I 
have  laid  down,  {a  generality  which, 
I  trui^  la  not  In  tmii  instance  syno- 
nymous    with     vagneneaa,)    I     hare 


all  e 


the  task  will  devol  ve 

»e  most  important  of 
Co  a  more  satisfactory 
BLato  uiese  ooservationB  may  be  use- 
ful, both  in  removing  erroneous  and 
in  clearing  up  the  true  conceptions  of 
the  means  by  which,  on  subjects  of  so 
high  a  d^ree  of  complication,  truth 
can  be  attained.  Should  this  hope  be 
realised,  what  is  probably  destined  to 
be  the  great  intellectual  achievement 
of  the  next  two  or  three  genenitions 
of  European  thinkers  will  have  been 
iu  Botne  degree  forwarded. 
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By  Ugo  BaliuL 

LOKajUKS,  enSIEH,  *  00„  London  utd  Nav  YoA. 


hyGoogIc 


in  General  Literatnro, 


BIOQRAPHICM.   WORKS. 

AnuttMng^d.  J.)  Ute  anil  LeMm.  Bdlted  by  0. 7.  Anutnns.  rov>  Sts.  TMA 

Bmn'i  Lite  uid  Lettsn,  br  Spcdding.    7  Toil.  tvo.  £L  U. 
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~        l£tten  and   Cairespanileniw    dniliig     hit   JM»    Id  tb«   IngUah 


Ohuioh.    1 


•oil.  njral  Sto.  Sis. 
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—  WiliM'i  Ftr""^  "*  l^yiJinlfifT.    Oiowa  Bw.  If.  W. 
BiriBtaiDrtPMnaLogla.    PortBTO.*^ 

XbffOIHa'l  A  Bnt'a  nt  FKrebotDBr.    1  tdIi.  Bn.  Mb 
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BtTBi'i  ClKihud  Bnm.    Cam  Sn.  Ij, 

.      HlolaMn Run OifdML    Fcp.lTi).4i. 
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BowMFlQWUit,  wlthttuLaviudBilquMUDf  WlilM,    Onwn  tm.  h^  U. 
~  ~       Oolda  to  Oomot  FIbj.    Umo.  it. 
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(•lAUOll.     It. 


B;  A.  G.  DOTLl. 
Uloali  Oluka.  It.  U. 
The  daitaln  of  (Jm  Palatal,  As.  ti 


B;  a.  a.  1.  utisui. 


Bt  0.  PanuFM-Wouar. 


ndoker  thin  Wata. 


Tha  Warden. 
li.  aud^  boardi ;  U  U.  iMb,  atetb. 


iBtha  OannlBaB  Weodfc 
Piloe  U.  boudi :  K;  M.  dott, 


Tha  Dnimlto.  IL  iwd,   li.  U  el, 

"■ -^Saaaol  Df.Jr"-"  —  "" 

UMwadil 


BjP.JumiT. 

ThaBIftllkFosd1^ul 
Pilae  !(.  tKwrdi  1  li 


LOKGHAHS,  aRBSIT,  ft  00.,  Londcn  and  Nn  TotL 


hyGoo^lc 


A  Selaotion  of  Worki 


BrttiAmsoBov'THi  AnLmim 

TlwAtdlerdnLTh  St.«ii. 
UidmBafaella  Hoil.  li.  Cd. 
In  tha  OUeo  Ttaa*.  tr.CA 
HMtcr^  Tantnn.    It.  «d. 

ThftC  Cblld.    ti.  M. 


Vi™" 


Bf  A.D.Oua 

HtoTOMl 

AlfgarttiBitaQB.  r    „«„.,„„. 
TbB  Rival  Helra.  |  BrianFftt  Count, 

Balpb  HaTdaisUe>i  V 
Hl^  Browning.    St. 


Bj  L.  T.  Uau)lL 
Tha  (yDonnsUs  oT  Tnoblsn 
Dsddj'a  Boy.    (j. 
Deb  and  the  Dnehtw.    «j. 
HoQM  of  aqrmlesfc    gi.  u 
The  BsreBford  P[1».    fM. 


By  W.  H.  NOBRIB. 
Kit,  Penton :  s  Bketcli.   It. 

POETRY   AND   THE    DRAMA. 

Uwtnns^  (Bd.  J.)  PoeUiMl  Work).    re^»10.U. 
—  (GK  V.)  Postliial  Wntit  :— 

Pstmi,  I^tIcbI  ud  Dnni*Uo.  Foil, 

Un»:  aTmsWIr-    FoikSvD.  Si. 
AeaAtnd  trom  fineoa.  Pop.  Svo.ti. 
King  SuL    VDp.  avo.  tj. 
Kimi  Dwld.  Pop.  "—  " 


B7  W.  H.  Pounce  *  lalj  pouoci. 


H«phtaHi]^>^i  b 


BnHdcloUi; 


4t4».UM. 


Arnold')  (Sir  Edvln)  The  LIghl  of  the  World.  Omwn  Sro. 
Ballad!  of  Booka.  Bdlted  br  Andrew  lung.  Pop.  Sro.  b. 
Bell'i  Ohamber  Comedln ;   a  CoUeotlDB  of  PlayB  and  Uonolognei  for  I 

Dranlng  Boom.    Crown  gio.  Si. 
Bowaier'a  Fimll;  SbRktspaua.    HMUmn  Sro.  lli.    S  Tah.  tap.  Rn.  tli. 
Clark-Ksnoeilr'i  Piotnra  In  Bhyms.    With  Elnrtratlons.    Orown  Sto. 
CUra'a  (Mm.  Archer)  f  T  •)  Poema.    Orown  Sro.  S*. 
Danta,  La  Oommedia  dl.    A  New  Text,  carefuU;  reylaeA.    Fop,  gro.  (j, 
Saluiil'B  Tha  Old  Gaidea,  and  other  VonM.    For.  Bro.  ti, 
Ooatlia'i  Paoit,  tnaslatad  by  BLrdi.    Orown  (to.    Furl  L  <>, ;  Fart  H.  tt. 

_         ^     tnnilatad  by  Wabh.    8to.  Ill,  Sd. 

—         —     adllad  b;  Bales.    Grown  gro.  ti. 

lANOKANS,  aBEEN,  A  CO.,  I«ndoD  ud  N««  Tnk. 
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in  0«n«ral  Litentnre. 


&«daw^  POBU.    1  Voh.  lop.  tvo.  lU. ;  ToLA  lop.  Bn.  It. 

—  I^ilMd  iDd  Mat  PoRBi.    fop.  Bro.  U  M  oMh,  plibi  |  It.  atBU, 

■    top,  8T0.  Ui 

Lajanl')  (Kin*  7.)  Po«m*.  Oown  Rro.  b. 

■bOuIiV^lajiiit  ABokBtBoBa.    tUmtnted in Bohut.    4tB.10LM    BlfdD 
XdllioD,fBp.  8*0.ti.M.  PopiauVdlL,fDp.«ta,U.aw4.,lLelatk. 

—  bn  i'  Analant  ILimu,  altli  In;  ind  tin  AnudBi    Oliutnted  bf 

Wagndbi.   OnwD  do.  tf.  td.  gUt  slgM. 
HMUn  Jmji  and  tiniili.   Orawn  S<ro.  (l 

—  I«ni  ol  Un.    OtSwn  8to.  If. 

Mawrnui^  Tlw  Dmm  of  CWiontlni.    Iftss.  M.  mnH ;  li.  doth. 

—  T«nH oa Tul<Nia OeoMloo*.  Vap.S'm.ti.  ObHpBdit.er.8TD.ii.il<I. 
BMOn^TalOMbcmFlowalud:  kBIitbdKrBook.    ti.  M.  cdnth,  k.  «d.  nH. 

~      BdMHDtTbaiight:  ■KHUtToCViKH.    Oniwiien.Ii. 
II(iaK(ll>iAa)iMlowotDaBt«:«iiBM*;.    nintnted.    Cnm  Svo.  JDi.M. 
Biallh^(0f€g(V7)  AaAngelEoOtmnd  other  slurtPoficiu.    Orovn  Aro.  4t.  Sd. 
SgnlliQ^PiMliad  Worki.    Ucdhuu  Sto.  lli. 
etermam'i  &  Olilld'i  OMdan  of  VatMi.    Way,  Rra.  b. 
Tdibmb'i  Tha  Blid  Bridtb    nq>.  Bto.  tt. 
TbRtn  SdiM,  tniiil*t«d  bj  Ominrtoo.    Onwn  St*.  *•. 

—  PoBmt,  teialiittd  Into  Bn^iih  Fnw.    Ocows  Sto.  (4. 

SPORTS   AND    PASTIMES. 
AmerlckB  WliMi.    lUastntaa.    By  8.  W.  F.    Fop.  Sro.  ti.  M. 
OuBpbiIt.WiIkar^  Ootieot  Oud,  or  How  to  Plij  't  Visa.    Pjp.  Sro.  It.  M 
Ofaetwynd'i  (Radng)  EemtnlBoenceB.  &o.    Sto. 
rod*)  Ttasory  uid  Pncttos  ot  Anihary,  iBrland  by  W.  Batt.    Itd.  l<f. 
PiBiBti'i  TcwtlH  OB  nnhliig  fn  mU  lU  BruolMi.    Port  Bto.  lb. 
OkUwey^  Lettcn  Co  loong  Sbootfln.    Orown  8to.  Tj.  <U. 
HntoUsHo'a  Some  Onut  Soil  Llnkg.    muatnted. 
LBngman^  OIhm  Opnlnga.    ?op.  tiro.  fa.  Od. 

FoWl  TlaocT  Of  8*  >(«laTn8aleBCIleauiiB  at  Wlilrt.    PcV.  Bn.  li.  U. 
Frootoc^  Hm*  to  Flsy  WldM.    Omre  Sro.  3i.  U. 

—  Boom  WUn.    ISmo.  li,  nwad. 
SookldA  rty-niMi'i  Kilmnoloo.    tra  Uj. 
wamahrt Bui  mwn>iiii    Fatm.  li. 

MISCELLANEOUS    WORKS. 
A.  K.  H.  &,  The  Bhivi  bbiI  Oontribathma  ol.    Orom  Dro  >(.  Id. 
HoUdiji  ol  ■  OoBntzy  Puud.      *  '        ~         '    ~ 


Oluagod      AipMiti      ot      Cnfltungsd 
Ton 


OoiDi»l  nd  OomtcM 

Mat  Dan  *nd  Hamorlei. 
Tlunienta  ot  a  OD1U1I17  Panoo. 


Luaoniol  UlddlaAga. 

Our  Homoty  Oomsd; ;  and  Tragedy. 

Ow  Uttla  uta.     BHuya  Oonulatory 


—  DamtHUo.  TwoBt 

Presantday  Ttonghta, 

BaoTCAtloiia  ot   a  Oonntry   ^non. 

TliTHBafBa. 
Beaalda  Uoilagi  on  Snndayi  aodWaak- 


anday  AAvnoom   In   tba  Fai 
OhntA  ot  a  CdItbisIIj  Olty. 
'ToltutthaBay' ttiraoglitheOliiistlanTeBr.    *i.ld. 
UmOlUlTS,  GBBBM,  *  00.,  Londoo  ud  Nav  Tozk. 


hyGoogIc 


A  BeleotiDii  of  Works 


B«*l»fi  UtaniT  Bt 

_    .       .    _  ...    _  .  _         .    .     ._  ^     >TO.l*i.«A 

&(ThB).    IdiMd  bj  Andm  lug.    mmUMad.  annBrc.  «i 
Bmk  (TIh)  ot  Wadding  Svi.    lUutnlal  b;  Wkltar  Orufc    it^lU 

vgit,    (feawn  Sto,  M. 

irKln.    Boj>1Bto.>Ii. 
JiOwU^FWdiiiajtdctnnr:  iMtKn^    Oron  Im  t>.  U 
-       -   -    ■         --    -  -  -n.tt.ti. 


ngTo.111. 


-     Cttd  trlaBda :  Bmsji  ■>  BplMabiri'  hrody.    Ornm  Sto.  Oi.  M. 
lU«li*iBCq>(<ifUieaani  DuOyBaidliiciMPKiH.    ](nw.S>.«d. 
Hu  UHlkr^  LactoiM  CIO  Um  Baiinn  of  Luignia*.    1 
•-        —      LMtomOiIndlk.    BTD.llf.«d. 
~-        —      Bkignphlaiaf WordamndtlHiHonwatUwAiTBi  Or«waST*T«ML 
Hinn'iTlke  Xing'*  Bogllih.    Pop.  Sto.  >i.  Sd. 
The  B«Tlaon'  EngUih.    Fcp.  8ro.  li.  S 
Hoilaf *■  LstCen  from  Boma.    1  toIi,  nown  S' 
PaItT  Book  (Ilu).    Bdlted  br  Andrew  Ij 
RmdlaknlKainiu'iIniiagEOMBoathiiKk.    Dlntnted.    Bar*!  tro.  Ml. 
fflttkaipain  (The)  Blttbdaf  Book.    R;  Uuy  F.  Sanbiu:.    nmo.  li.  td.  oioU 
With  Fhotognpha,  ttmo.  ti.    Dmrfng-mmn  BdlUon,  wlUi  Photognpha, 
top.  Bto.  lOi.  NL 
BtiODg*iidLogaiiaB'*Iiiln>diutlon(oth*Btad]'ami*Hli(aiTalLui(<i*g*.  Bto> 


WORKS    BY    MR.    SAMUEL    BUTLER. 
Op.  t.  Alpauid 


Op.  1.  iFsirhotu    |4, 
(^  !•  Th<  F*ii  B*T«a,    T>.  td. 
Op.  S.  Uta  *nl  BkblL    Tf.  M. 
(hi,  t.  iTolntlmi,  Old    *iid   Htm. 
ll>t.«<L 

ITJ.    ItM, 


ll  Ptod. 

_-,__  *nd  th*  0*nton  Tlolso* 

lOi.Sd. 
Op.  T.  B*lMtIciiutaomOpbl-t.tfcM, 
<A,  K.  Lusk,  or  Onnnlns.   Tb  N> 
"-  *;  bTvW     '-  " 


Holbaia'* '  la  IWiiiB.* 


ia>.w. 


WORKS    BY    MRS.    DE    SALIS. 

Bonp*  ud  DnMd  lU  t  k  HMi, 

Flip.  Sm  U  M 
8«MU*anppei  DldMi  I  UHad*.  UM, 
Xempting  DIjhn  for  &ii*U  Inooi 

T»aMU«iteIIada.    F^Jhra-UM, 

hoU.   Ckoini>Ta.l«.U 


OkkM  *Dd  OmlHtlona.    Ii.ld. 

r««  i  1*  Usd*.    Fop.  8to.  ll.  U. 
Q*m*  *nd  Foultij  4 1*  ilocle.    1*.  td. 
OfrtentUHod*.    Fop.Bto.1j.U 
-     dlnn  uid  Fiitrj  1 1*  Hods.  it.  td. 
BaTODilwtlalloa*,   Ftf.  gm.  li.  M. 


UtMaUAHS,  QHBBNA  OO,  LoadoB  ucl  Haw  TcA. 
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in  General  Literatore. 


THE  BADMIKTON  LIBRARY. 

UlUd  bj  at  tfUEM  01  BUDIOB^  SJl.  uH  A.  1.  T.  W^noB 


Onnrn  Snx    Prl«  IS).  M.  noh  Tolimw. 
Bonttns,    B7  ttia  Dokt  ol  BcamfciTt,  KJl.  and  Utnrtnj  Morrli.    WtUk  Oon- 
tr&nSou  t7  ths  Hul  irf  Battglk  uUl  B«AAli^  B«T.  B.  W.  L.  D»t1«, 
DlCbr  OoUlm,  >i]d  Albcd  I.  T.  WMmid.   WHh  Vimttaplea  and  U  UlBh 
tntiOBi  Iv  J.  StDTEtn,  J.  OliuUan.aBd  AgutlLBIddiiipIu 
Flfhlns .    By  B.  OboInuiidslar.Puiul].    Wiai  OonMbnUDu  I9 1<>*  Uarqnii 
at  XiBtsr,  HRUrr  B.-FruaM,  ILA.  linjot  Idtm  P.  nibenia,  Q.  OhiUcfiMt 
Dnlw,  K.  B.  Manton,  An. 
ToL  I.  Sdmim,  Trout,  mad  Onrlbig.    With  lU  lUiutimtlaii*. 
ToL  n.  P&B  ud  ottici  OwK  rub.    with  in  moMrMleiu. 
BaotnE  and  StMple-ChUfac.    RwlDg:  RrlbaBulotBDffdkudW.O. 

'~ Wttb  It  Contitbatlinibr  thaHan.F.LkoI*/.  SteepI*.cbMliie :  Bj 

-  -    I.T.Wat«i.  WlthMmnrtntbmabrJ.BIiiTBMi. 
WRbOm. 


BbootlDK.    Hj  toid  ViUngfaua  ud  Sir  Bidph  ParofrOall 

DibDanubT  Lord  Limit,  Lori  (Airlsi  Ltnnoi  Kan,  ths ' , 

■Dd  A.  J.  Btnut-Warllv.    WtUi  11  FUtv.  Hid  Itt  Woodoim,  by  A^ 
eturt-Wortte^  Hhih  Panutiigtoii,  0.  WliTinpv,  J,  Q.  ItlUiia,  O,  ft 
LntotL  uMI  J.  H.  OamU  BmnL 
Td.  CneldudOimt.  |  ToL  U  Uw  mkI  Unh. 

^elblK.   ByVlMtraiitBaTT,  S.(ULa.  *nd  O.LMTHmia.   With  1*  FUtsi, 
Kiirn  WmdcaU,  by  TInimt  Bni;  mad  Jowpti  PaoiuU. 


AttUetlOl  Uid  Pootb^L  Br  Xeattgat  BhMrmuL  With  in  IntrodiuitkiB 
IVBlrBicliaid  WM»ter,QAICP.ud>CantrIbDtlonDD'P>psi  aaOas' 
tij  Watta  Rya.    With  8  Plataa  ud  «  WoadoutL 

Bofttlns.  By  W.  B.  Woodcste.  WItfa  an  Istlvdaatlen  by  the  Bit.  Bdmud 
Wain,  D.D.  And  ■  Oupta  on  '  Bovbis  at  BCon '  by  B.  Hamy  Kmdh. 
With  10  Platea,  and  tt  Woodcnta,  by  Tniik  Dadd. 

CMSket.  By  A.  O.  Bteel  ud  the  Hon.  K  H.  Lyttelbm.  With  OoBtrlbiillonl 
by  AodnwUng,  B.A.S.MlliA*U,  V.  S.OiMB,  ud  7.  0*lL  With  11 
Fbtca  and  II  Woodonta. 

DrMnB.  By  Iha  Dnhs  ol  Baaofoit,  K.Q. ;  vlUi  OonMbntlma  tj  othsr 
ADthoiltla.  Fhotocnnin  Inbtglla  Fortralt  of  hia  anet  th«  Dnln  ol 
BeaDlDTt,  11  tnll-fua  Dlialntlau,  ud  H  Woodonta  In  tba  Text,  aftfc 
DiBirinsibyR.  D.  GUnand  J.StmseK  Baoond BdlUaa.  Or.Sn.ll)i.M. 


With  a  oompMs  BlbUograpby  oE  tiM  Ail  at  Fanolng  tn  Bnrtna  CaaU^ 
ILA.  F.&.A.    Witti » Intaetfo  Flats  and  H  Voodanla. 
TmnlB.  Lawn  ToddU,    RAeksta,   and  nvsi.     By  J.  M.  and  G.  a, 
Baathoota,  B.  O.  Playddl-Uanrerla.  A.  a  Aii^er,  Ao.    With  II  Platsa  and 
17  Woodonta,  ka.  by  Lnolen  Darli  ud  from  Fbocographg, 

ly  HOface  HotoUiiMn,  tba  Bigbt  Bpn^jLJ.  BalloDi,  ILP.  Or  Waltar 


6.  BlmpBon,  Ban.  Lord  WsUvood,  E 


rard,  Andnv  Lug,  and 


^^^itan.    WlthttFi^and'uW~oodiuta,~&o.~ 
Xit  PrtparaHon, 
EldlDK,  BtW.  B.  Weill  Ih«  Bailof Soflolk  and  Borkittlra,  the  Dnhe  of  Beaoforl, 
udA.K.T,Watwn.    Wltli  a  Chaptai  OD  Fdo,  by  Capt.  Uotay  Broun. 

TkditliiE.  '      "™" 


hOBaiSiSa.  QBBBH,  t  Oa>  London  ud  Vww  Tork. 
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THE    SILVER    LIBRARY. 


Onmn  Sto.  prloe  li.  M.  « 


CftPdlDkl    Newtnui'i    An 


CardlnsJ    Nswiiibji'b    The 

Ariftu  01  tbe  Fonrtb  Oeu- 

Cardliial  Nevman'sVBruB 
CEirdln&l    Newman's  Two 


13  IIIOBl 


3  6 


Btdcr  Haggaid.  Wilb  SO 
nianrktlans 3  6 

Colonel  Quarltch,  V.C  :  n 
■IUb  o:  UooBtrj  Ufa.  By 
3.  BIder  Haff^ud  . .  3  6 

Cleopatra.      Bj     E.     Biacc 

Hleoh  Clarke :  hl>  Stntemeiit. 

lelUon.  Bj  A.  CoEui  Dojlo.    3  6 
Petland  Revisited.    B;  the 


Stranfre  Dwellln(n :  ■  ^^ 


Out  of  Doors  :  Origioal  Ar- 
ticle, on  lT8ctlc«l  N.tnral 
IIlaUii7.  By  tbsBer.J.  U, 
WooA    With    II    Iirnilrs- 

Pamlliar  Hlstury  of  Birds. 

Bi  the  Ute  Ea.vMdSiaiiley, 
D.D.  Lord  Bishop  of  Nor- 
«tch.    With  160  Woodcou    ! 

Rifle  and  Hound  In  Ceylon. 
CniMtntlo^     "■.       ..I 

ElEht  Tears  In  Ceylon.   Bt 


Henioirs  of  Major-General 

Br  John  Olirk  Muilmun!    3 
Visits  to  Remarkable  Places: 


WlCb  Ponnlt 

Stor;  of  Creation  :  *  Plain 

Accounl  01  KTOInBoB.  Bi 
Bdwart  Olodd,  With  TT 
lUostntloiH 1 

Life  of  the  Duke  of  Wel- 

Lipgtoo.  BytbahCT.G.  E. 
GleiK,U.A,    WitliPontKit    i 

History   of    the    Romans 

Very  Bev.ChirlmUeriiiale, 


Short   Studies    i 


LONGMANa  OBBEN,  &  CO.,  London  and  New  Tork. 
4 1%.  Friiiitrf,  JTrw^tTM  ^non.  Lotion, 
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